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INTRODUCTION TO 


NUCLEAR SCIENCE ABSTRACTS 


A Publication of the United States Atomic Energy Commission Technical Information Service 


The printing of this publication has been approved by 
The Director of the Bureau of the Budget, August 3, 1954 


Nuclear Science Abstracts is issued twice a month by the 
Atomic Energy Commission. It is intended primarily to serve 
scientists and engineers working within the Atomic Energy 
Project, by abstracting as completely and as promptly as 
possible the literature of nuclear science and engineering. It 
covers not only unclassified and declassified research reports 
of the Atomic Energy Commission and its contractors, but 
also material in its field of interest which appears in unpub- 
lished research reports of government agencies, universities, 
and industrial research establishments, and in the technical 
and scientific journals. 


DECLASSIFICATION 
The issuance of these abstracts does not constitute authority 
for declassification of any reports. 


INDEXES 


Nuclear Science Abstracts is indexed by personal and cor- 
porate author, by subject, and by report number. Annual index 
issues are prepared for each volume. A cumulated index to 
Volumes 1—4 was issued as Volume 4, No. 24B, Dec. 30, 1950, 


covering authors, subjects, nuclides, and report numbers. The 
24th number of Volumes 5, 6, and 7 contains indexes covering 
the individual volumes, as well as a cumulated Numerical In- 
dex of Reports covering Abstracts of Declassified Documents, 
Vols. 1 and 2, and the previously issued NSA volumes. 

Each issue of Vol. 8 (1954) contains an author index to ab- 
stracts in that issue. Subject and author indexes covering 
the first six-month period are issued as a supplement to the 
twelfth issue. The 24th issue will be the annual index for the 
volume. 

In addition to abstracts, Nuclear Science Abstracts carries 
in issues 6B, 12B, 18B, and 24B lists of New Nuclear Data in 
which experimental results are displayed in tabular form and 
arranged by element and isotope, with each entry including a 
reference. In 1954 these lists will be cumulated in Vol. 8, 
No. 24B. The lists of New Nuclear Data are compiled by the 
Nuclear Data Group of the National Research Council, Wash- 
ington 25, D.C. The New Nuclear Data items are also sup- 
plied by this group on 3 x 5 in. cards for $20.00 per year 
domestic and about $30.00 per year foreign (air mail postage 
included). 


AVAILABILITY 

Nuclear Science Abstracts is available in single copies 
(25 cents each for regular issues; 60 cents for the annual 
index issue; plus postage on all issues for foreign orders) or 
by subscription ($6.00 a year domestic; $8.00 a year foreign) 
from the 


Superintendent of Documents 
U. S. Government Printing Office 
Washington 25, D. C. 
Change of address notices for sale subscriptions should be 
sent to the above address. 
Nuclear Science Abstracts is also available on an exchange 


basis to universities, research institutions, industrial firms, 
and publishers of scientific information, The Atomic Energy 
Commission invites inquiries from such organizations inter- 
ested in exchanging publications. 

Inquiries about exchanges and other official distribution, as 
well as change of address notices for official and exchange 
recipients, should be sent to 


Technical Information Service 
U. S. Atomic Energy Commission 
P. O. Box 62 
Oak Ridge, Tennessee 


RESEARCH AND DEVELOPMENT REPORTS 


How to Locate Reports. The Numerical Index of Reports at 
the back of each issue of NSA lists by number each AEC report 
abstracted in that issue and indicates how each may be ob- 
tained (e.g.,by purchase from the Office of Technical Services; 
from an AEC aepository library, etc.). The Numerical Index 
also contains any more recent information about AEC reports 
previously abstracted, noting particularly where these have 
been published. For details, consult the introductory material 
in the Numerical Index of Reports. 

Information relative to the availability of AEC reports ab- 
stracted before December 31, 1953, is cumulated in the Nu- 
merical Index of Reports in Nuclear Science Abstracts, Vol. 7, 
No, 24A, Dec. 31, 1953. 

Reports for Sale. Many of these AEC reports are for sale 
by the Office of Technical Services, Department of Commerce, 
Washington 25, D. C. Prices for all such items are indicated 
in the “Availability” column of the Numerical Index of Reports. 
Price lists of all items available for sale may be obtained 
upon request from the Office of Technical Services. Reports 
should be ordered by report number and title. A check or 
money order made payable to the Treasurer of the United 
States should accompany each order. Foreign purchasers of 
reports, other than those in Canada and Mexico, should include 
an additional amount for postage, according to the scale that 
four pages approximate an ounce. It is the purchaser’s re- 
sponsibility to compute the necessary postage, as rates vary 
for different countries. 

Reports Available Elsewhere. Many of these reports will 
later appear in scientific and technical journals, or in volumes 
of the National Nuclear Energy Series. An appropriate citation 
is given in the Numerical Index of Reports for reports when 
they are published. 

Reports Not Published. The AEC depository libraries listed 
below have been established as convenient points of reference 
for AEC-developed non-classified information. Each deposi- 
tory library has available a large proportion of all the non- 
classified reports issued by the AEC and its contractors. 
Where copies of any AEC report are not available in the col- 
lections of the depository libraries, any depository library can 
obtain a copy on loan, upon request to the Technical Informa- 
tion Service, for examination and preparation of a photo-copy. 

All AEC depository libraries have agreed to maintain their 
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collections of AEC reports in convenient form for reference 
use, and to supply reference services to their AEC report 
collections. They have also agreed to supply photo-copy serv- 
ices for the AEC reports in their collections. Where AEC 
materials have been furnished to the depositories in micro- 
card form, copies of the same material may be obtained on 
loan by any depository from the Technical Information Service, 
in form suitable for the preparation of photo-copies. 

Four of the depository libraries listed have been designated 
as “Industrial Information Depositories.” These are: Atomic 
Industrial Forum, New York, New York, John Crerar Library, 
Chicago, Illinois, Stanford Research Institute, Stanford, Cali- 
fornia, and Office of Technical Services, Washington, D. C. In 
addition to the collections of reports available at the other 
depository libraries, these Industrial Information Depositories 
will have available collections of engineering drawings and 
certain other materials of special interest to industrial re- 
questers. All such materials will be in form suitable for the 
preparation of copies so that requesters may purchase copies 
for retention. 

Translations. The complete series (NSF-tr) of National 
Science Foundation translations is available at the depository 
libraries. Other translations from Russian are available at 
the Scientific Translation Center, Library of Congress, Wash- 
ington 25, D.C., and translations from other foreign languages 
are available at the SLA Translation Pool, John Crerar Library, 
Chicago, Illinois. The availability of translations from these 
centers is indicated in the Numerical Index of Reports. 

Non-AEC Reports. The AEC cannot undertake to supply 
reports prepared by organizations not under contract to the 
AEC, except to official requesters. Others should request 
such reports from the issuing agency indicated in the de- 
scriptive cataloging of the report, and in the Numerical Index. 
Foreign reports, and reports designated by an NP number, 
are not available from the AEC, except to official requesters. 
Requests directed to the originators for NP reports should 
give the author and title, since NP numbers are applied to 
such reports by the AEC for its convenience only, and may not 
be known to the issuing agency. 

British reports (AERE series, etc.) are available at the 
special depositories of British reports (New York Public 
Library, New York, N. Y.; Duke University, Durham, N. C.; 
University of California General Library, Berkeley, Calif.; 
and John Crerar Library, Chicago, Ill.). They are available 
for purchase from British Information Services, 30 Rocke- 
feller Plaza, New York, N. Y., where a price is indicated in 
the “Availability” column of the Numerical Index of Reports. 

Canadian reports (AECL series) are available at the AEC 
depository libraries. 

General Information on Locationof Reports. If the searcher 
knows the report number, he should look in the Numerical 
Index of Reports of NSA, Vol. 7, No. 24A, Dec. 31, 1953, or in 
the supplements in later NSA issues. If the searcher does not 
know the report number, searching is aided by the annual or 
cumulated subject and author indexes. The indexes refer to an 
abstract from which the report number may be obtained, and 
the information regarding availability can then be obtained 
from the Numerical Index of Reports. Declassified reports 
numbered MDDC and AECD through 2023 are indexed by sub- 
ject and author in the separate, Declassified Documents 
Cumulated Index, and their abstracts appear in Abstracts of 


Declassified Documents, the forerunner to NSA. These publi- 


cations, as well as the first five volumes of NSA, are not 
available for sale but may be consulted at the AEC depository 
libraries. 


USAEC DEPOSITORY LIBRARIES 


CALIFORNIA 
Berkeley, University of California General Library 
Los Angeles, University of California Library 
COLORADO 
Denver, Denver Public Library 
CONNECTICUT 
New Haven, Yale University Library 


DISTRICT OF COLUMBIA 

Washington, Library of Congress 
GEORGIA 

Atlanta, Georgia Institute of Technology Library 
ILLINOIS 

Chicago, John Crerar Library 

Chicago, University of Chicago Library 

Urbana, University of Illinois Library 
INDIANA 

Lafayette, Purdue University Library 
IOWA 

Ames, Iowa State College Library 
KENTUCKY 

Lexington, University of Kentucky Library 
LOUISIANA 

Baton Rouge, Louisiana State University Library 
MASSACHUSETTS 

Cambridge, Harvard University Library 

Cambridge, Massachusetts Institute of Technology Library 
MICHIGAN 

Ann Arbor, University of Michigan Library 

Detroit, Detroit Public Library 
MINNESOTA 

Minneapolis, University of Minnesota Library 
MISSOURI 

Kansas City, Linda Hall Library 

St. Louis, Washington University Library 
NEW JERSEY 

Princeton, Princeton University Library 
NEW MEXICO 

Albuquerque, University of New Mexico 
NEW YORK 

Buffalo, Lockwood Memorial Library 

Ithaca, Cornell University Library 

New York, Columbia University Library 

New York, New York Public Library 

Troy, Rensselaer Polytechnic Institute 
NORTH CAROLINA 

Durham, Duke University Library 

Raleigh, North Carolina State College Library 
OHIO 

Cincinnati, University of Cincinnati Library 

Cleveland, Cleveland Public Library 

Columbus, Ohio State University Library 
OKLAHOMA 

Stillwater, Oklahoma Agricultural and Mechanical College Library 
OREGON 

Corvallis, Oregon State College Library 
PENNSYLVANIA 

Philadelphia, University of Pennsylvania Library 

Pittsburgh, Carnegie Library of Pittsburgh 
TENNESSEE | 

Knoxville, University of Tennessee Library 

Nashville, Joint University Libraries 
TEXAS 

Austin, University of Texas Library 
UTAH 

Salt Lake City, University of Utah Library 
WASHINGTON 

Seattle, University of Washington Library 
WISCONSIN 

Madison, University of Wisconsin Library 


USAEC INDUSTRIAL INFORMATION DEPOSITORY LIBRARIES 


CALIFORNIA 

Stanford, Stanford Research Institute 
DISTRICT OF COLUMBIA 

Washington, Office of Technical Services 
ILLINOIS 

Chicago, John Crerar Library 
NEW YORK 

New York, Atomic Industrial Forum 


USAEC DEPOSITORY LIBRARIES IN FOREIGN COUNTRIES 


AUSTRALIA 

Canberra, Commonwealth National Library 
CANADA 

Ottawa, National Research Council Library 
ENGLAND 

London, Science Museum Library 

Sheffield, Sheffield City Library 
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ERRATA ae 
NSA, Vol. 1, p.505. In abstract 1790, Report NEPA-258 should be NEPA-528. gam 
NSA, Vol. 6, No. 11, p.407. In abstract 3232, Report NYO-847; Report No. 2 should be NYO-847; Report No. 9. : na 
NSA, Vol. 6, No. 20, p.709. In abstract 5771, Report NP-4050, should be NP-5050; NM-000-018-07-18; Memo- ay it 
randum Report 52-6. : ~ 
NSA, Vol. 6, No. 20, p.722. In abstract 5887, Report UCRL-520 should be UCRL-520; U-9709. 
NSA, Vol. 7, No. 1, p.18. In abstract 137, Report NBS-1624 should be NBS-1624; WAL-371/45-3. 
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NSA, Vol. 7, No. 1, p.vii. In Reports Reference List, Report NP-4089; WAL-401/13 should be NP-4089; WAL- 
401/84/14. 


NSA, Vol. 7, No. 1, p.21. In abstract 156, Report NP-4089; WAL-401/13 should be NP-4089; WAL-401/84/14. 


NSA, Vol. 7, No. 9, p.vi. In Reports Reference List, Report WADC-TR-52-236 should be WADC-TR-52-236; 
VM-II-33, Report 11. 


NSA, Vol. 7, No. 9, p.312. In abstract 2569, Report WADC-TR-52-236 should be WADC-TR-52-236; BM-II-33, 
Report 11. 


NSA, Vol. 7, No. 10, p.v. In Reports Reference List, Report HW-26852 should be HW-26852; AD-5247. 


NSA, Vol. 7, No. 10, p.vii. In Reports Reference List, Report AERE-C/R-1068 should be AERE-C/R-1068; 
AD-16321. 


NSA, Vol. 7, No. 10, p.338. In abstract 2777, Report AERE-C/R-1068 should be AERE-C/R-1068; AD-16321. 
NSA, Vol. 7, No. 10, p.348. In abstract 2854, Report HW-26852 should be HW-26852; AD-5247. 

NSA, Vol. 7, No. 11, p.ix. In Reports Reference List, Report NBS-2330 should be NBS-2330; AD-9372. 

NSA, Vol. 7, No. 11, p.383. In abstract 3140, Report NBS-2330 should be NBS-2330; AD-9372. 

NSA, Vol. 7, No. 12A, p.iii. In Reports Reference List, Report ANL-5022 should be ANL-5022; UAC-742. 

NSA, Vol. 7, No. 12A, p.iv. In Reports Reference List, Report R-240(RAND) should be R-240(RAND); AD-8200. 


NSA, Vol. 7, No. 12A, p.vii. In Reports Reference List, Report WAL-401/105-16 should be WAL-401/105-16; 
AD-9676. 


NSA, Vol. 7, No. 12A, p.413. In abstract 3386, Report ANL-5022 should be ANL-5022; UAC-742. 
NSA, Vol. 7, No. 12A, p.424. In abstract 3460, Report WAL-401/105-16 should be WAL-401/105-16; AD-9676. 
NSA, Vol. 7, No. 12A, p.439. In abstract 3602, Report R-240(RAND) should be R-240(RAND); AD-8200. 


NSA, Vol. 7, No. 13, p.v. In Reports Reference List, Report NP-4556 should be NP-4556; AD-9069; Quarterly 
Progress Report 3. 


NSA, Vol. 7, No. 13, p.467. In abstract 3833, Report NP-4556 should be NP-4556; AD-9069; Quarterly Progress 
Report 3. 


NSA, Vol. 7, No. 15, p.vi. In Reports Reference List, Report WADC-TR-52-313(pt.1) should be WADC-TR-52- 
313(pt.1); AD-3564. 


NSA, Vol. 7, No. 15, p.532. In abstract 4389, Report WADC-TR-52-313(pt.1) should be WADC-TR-52-313(pt.1); 
AD-3564. 


NSA, Vol. 7, No. 17, p.iii. In Reports Reference List, Report AECU-2591 should be AECU-2591; COO-140; 
Report 2. 


NSA, Vol. 7, No. 17, p.574. In abstract 4728, Report AECU-2591 should be AECU-2591; COO-140; Report 2. 


NSA, Vol. 7, No. 19, p.vii. In Reports Reference List, Report AERE-C/R-1170 should be AERE-C/R-1170; 
AD-15978. 


NSA, Vol. 7, No. 19, p.ix. In Reports Reference List, Report WADC-tr-52-245 should be WADC-tr-52-245; 
AD-14003. 


NSA, Vol. 7, No. 19, p.646. In abstract 5302, Report AERE-C/R-1170 should be AERE-C/R-1170; AD-15978. 
NSA, Vol. 7, No. 19, p.655. In abstract 5363, Report WADC-tr-52-245 should be WADC-tr-52-245; AD-14003. 


NSA, Vol. 7, No. 21, p.vi. In Reports Reference List, Report AECU-2646, Chicago Univ. should be Institute of 
Radiobiology and Biophysics, Univ. of Chicago. 


NSA, Vol. 7, No. 21, p.696. In abstract 5685, Chicago Univ. should be Institute of Radiobiology and Biophysics, 
Univ. of Chicago. 


NSA, Vol. 7, No. 22, p.xiv. In Reports Reference List, Report WAL-401/45-26 should be WAL-401 45-26; AD- 
16385; Interim Technical Report 3. 


NSA, Vol. 7, No. 22, p.741-742. In abstract 6074, Report WAL-401/45-26 should be WAL-401/45-26; AD-16385; 
Interim Technical Report 3. 


NSA, Vol. 7, No. 23, p.ix. In Reports Reference List, Report CU-20-53-AF-75-Met should be CU-20-53-AF-75- 
Met; AD-17732. 


NSA, Vol. 7, No. 23, p.ix-x. In Reports Reference List, Report NBS-2626 should be NBS-2626; AD-17858. 


NSA, Vol. 7, No. 23, p.xii. In Reports Reference List, Report WADC-TR-53-201(pt.2) should be WADC-TR-53- 
201(pt.2); AD-18709. 


NSA, Vol. 7, No. 23, p.777. In abstract 6373, Report WADC-TR-53-201(pt.2) should be WADC-TR-53-201(pt.2); 
AD-18709. 


ERRATA 


NSA, Vol. 7, No. 23, p.780. In abstract 6396, Report NBS-2626 should be NBS-2626; AD-17858. 


NSA, Vol. 7, No. 23, p.7€ . In abstract 6484, Report CU-20-53-AF-75-Met; should be CU-20-53-AF-75-Met; 
AD-17732. 


NSA, Vol. 7, No. 24A, p.1041. In Numerical Index of Reports, the reference to J. Am. Chem. Soc. 71, 2245-6 
(1949) should be transferred from AECD-2328 to AECD-2338. 


NSA, Vol. 7, No. 24A, p.1071. In Numerical Index of Reports the reference to Proc. Phys. Soc. (London) 654A, 
101-9(1952) should be transferred from AECD-2328 to AECD-2338. 


NSA, Vol. 7, No. 24A, p.1121. In Numerical Index of Reports, Report NEPA-258 should be NEPA-528. 
NSA, Vol. 8, No. 1, p.20. In abstract 174, Report OSRD-66 should be BM-OSRD-66. 
NSA, Vol. 8, No. 2, p.66. In abstract 563, Report WAL-401/191 should be WAL-401/191; AD-21918. 


NSA, Vol. 8, No. 2, p.73. In abstract 625, Report NBS-2771 should be NBS-2771; AD-24307; Quarterly Progress 
Report 4. 


NSA, Vol. 8, No. 2, p.75. In abstract 643, Report BNL-1599 should be BNL-1599; NYO-6580. 
, No. 3, p.89. In abstract 758, Report NBS-2181 should be NBS-2181; AD-15696. 
, No. 3, p.89. In abstract 760, Report NBS-2183 should be NBS-2183; AD-15698. 
, No. 3, p.89. In abstract 761, Report NBS-2184 should be NBS-2184; AD-15699. 


, No. 3, p.89. In abstract 763, Report NBS-2186 should be NBS-2186; AD-15701. 


8 

NSA, Vol. 8 

NSA, Vol. 8 

NSA, Vol. 8 

NSA, Vol. 8 

NSA, Vol. 8, No. 3, p.94. In abstract 798, Report WADC-TR-53-193 should be WADC-TR-53-193; AD-14416. 

NSA, Vol. 8, No. 3, p.97. In abstract 825, Report WAL-401/45-215 should be WAL-401/45-32. 

NSA, Vol. 8, No. 3, p.109. In abstract 925, Report NRL-4277 should be NRL-4277; AD-22357. 

NSA, Vol. 8, No. 4, p.129-130. In abstract 1093, Report NP-4993 should be NP-4993; AD-24088. 

NSA, Vol. 8 
8 
8 
8 


NSA, Vol. 


, No. 5, p.169. In abstract 1406, Report NP-5013 should be NP-5013; AD-24364. 

, No. 6A, p.188. In abstract 1562, Report NP-5009 should be NP-5009; AD-21977. 

, No. 6A, p.196. In abstract 1622, Report NP-5015 should be NP-5015; AD-24377. 

, No. 8, p.260. In abstract 2155, Report AECU-2815 should be AECU-2815; AD-24909. 


NSA, Vol. 
NSA, Vol. 


NSA, Vol. 8, No. 8, p.Index-5. In Numerical Index of Reports, report AEC-tr-1803 change availability informa- 
tion to read JCL. 


NSA, Vol. 8, No. 8, p.Index-17. In Numerical Index of Reports, Wal-401/45-215 should be WAL-401/45-32. 
NSA, Vol. 8, No. 9, p.295. In abstract 2435, Report NACA-RM-E50L07 should be NACA-RM-E50L07; R-4363. 
NSA, Vol. 8, No. 9, p.319. In abstract 2656, Report NO-5010 should be NP-5010. 

NSA, Vol No. 10, p.Index-2. In Numerical Index of Reports, omit availability information for BNL-1210. 
NSA, Vol. 
NSA, Vol. 


NSA, Vol. 8, No. 14, p.Index-8. In Numerical Index of Reports omit UCRL-2286. This report appears in NSA, 
Vol. 8, No. 8, p.Index-16 in its correct form. 


. 11, p.400. In abstract 3338, report AEC-tr-1858 should be AEC-tr-1868. 
No. 11, p.405. In abstract 3369, Technical Report No. 33 should be Technical Report No. 35. 


4 
° 


NSA, Vol. 8. No. 17, p.634. In abstract 5278, add, Phys. Rev. 95, 370-1(1954) to descriptive cataloging. 
NSA, Vol. 8, No. 17, p.614. In abstract 5118, Report UCRL-2563 should be UCRL-2565. 


NSA, Vol. 8, No. 17, p.645-646. In abstract 5378, lines 7 and 8 of abstract, values of 1 and 1’ = 4. should be 
values of 1 and |’ = 4. 


NSA, Vol. 8, No. 17, p.Index-8. Report UCRL-2563 should be UCRL-2565. 


NSA, Vol. 8, No. 18A, p.Index-5. In Numerical Index of Reports, Report AECD-3323, Trans. Am. Inst. Mining 
Met. Engrs. 197, 545-8(1953) should be J. Metais 5. 545-8(1953). 
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GENERAL 


6607 

Technical Information Service, AEC 

UNCLASSIFIED BIBLIOGRAPHIES OF INTEREST TO THE 
ATOMIC ENERGY COMMISSION. SUPPLEMENT 1. 

Hugh E. Voress, comp. July 20, 1954. 23p. (TID- 
3043(suppl.1)) 

This compilation contains additional annotated references 
to bibliographies considered pertinent to the AEC program. 
Reports available at the Technical Information Service as 
of July 20, 1954, were included. The bibliographies are 
arranged by subject, and multiple listings are made for 
those which cover more than one subject. A table of con- 
tents lists the subjects covered. and author and report 
number indexes are included. (auth) 


BIOLOGY AND MEDICINE 


6608 

General Mills, Inc. 

FINE GRINDING PROJECT. MONTHLY PROGRESS 
REPORT [FOR] NOVEMBER 15 TO DECEMBER 15, 1953. 
REPORT NO. 1264. D. F. Melton. Dec. 25, 1953. T1p. 
Contract DA-18-064-CML-2336. (AD-25234) 

Data are presented from investigations of a safe method 
for the size reduction of dry preparations of bacteria to an 
average diameter of 1 to 5 u with minimal loss of viability, 
and of a means of collecting and classifying the ground 
product. Efforts to improve the accuracy of the material 
density determinations and to establish qualitative relation- 
ships between viability and particle size are reported. 
Results are reported from tests of a sampling device which 
separated a representative sample down to 1% by weight of 
the original material. Experimental work in correlating 
drop tests of spheres to theoretical results revealed 4 
modes of failure with increasing impact velocities. (C.H.) 
6609 
Oak Ridge National Lab. 

HEALTH PHYSICS DIVISION SEMIANNUAL PROGRESS 
REPORT FOR PERIOD ENDING JULY 31, 1954. Sept. 27, 
1954. 24p. Contract W-7405-eng-26. (ORNL-1763) 

Data are presented from studies of the passage of charged 
particles through plasma and the effects of medium density 
on the stopping of moving ions. Progress is reported on the 
following studies: the development of instruments for fast 
neutron dosimetry; electron-drift velocities in N, A. and 
mixtures of A and methane: modifications in radiation 
detection instruments for aerial surveying; the spectro- 
graphic analysis of human tissues; maximum-permissible- 
concentration of y radiation from Co™ for mice; analytical 
procedures for the determination of Sr®™ in urine; the 
resonance-frequency variations of quartz crystals after 


exposure to y radiation and to fast neutrons; the use of 
nuclear emulsions for neutron measurements in a high- 
gamma field; the performance of ionization chambers as 

x radiation dosimeters; the performance of film-badge 
dosimeters; the efficiency of sand beds as filters for 
evolved radioactive aerosols; and the efficiency of flotation, 
precipitation, and waste pit processes in the removal of 
suspended or colloidal radioactive material from water. 


_ (For preceding period see ORNL-1684.) (C.H.) 


6610 


Atomic Energy Project, Univ. of Calif., Los Angeles 
STUDIES OF THE NEW HAMPSHIRE CHICKEN EMBRYO. 
5. LIPIDS OF WHOLE PLASMA AND OF PLASMA LIPO- 
PROTEINS. Ole Arne Schjeide. Sept. 27, 1954. 17p. 
Contract AT-04-1-GEN-12. (UCLA-306) 

The plasma lipoproteins of embryos in various stages of 
development were divided into three groups on the basis of 
their flotation in aqueous media of different densities. 
Amounts of sterol ester, triglyceride, unesterified sterol, 
and phospholipid associated with each of those fractions 
were determined by means of a chromatographic procedure. 
(auth) 

6611 

Atomic Energy Project, Univ. of Calif., Los Angeles 
LENGTHS OF EIGHT STRAINS OF TOBACCO MOSAIC 
VIRUS. John W. Rowen and William Ginoza. Sept. 27, 
1954. 27p. Contract AT-04-1-GEN-12. (UCLA-308) 

As a part of a general program involving determination 
of the size and shape of macromolecules, the lengths of 
eight strains of tobacco mosaic virus were determined. It 
was found that six of the eight strains were identical. The 
remaining two strains appeared slightly longer, but the 
differences were within the error of measurement. All 
lengths were approximately twice the previously reported 
value of 2.968 A. Electron microscope data were used to 
compute chi-gradient curves, and the curves so obtained 
were compared with streaming birefringence meas- 
urements. It appears as though strain differences are of 
a chemical and not a physical origin. It is pointed out that 
a satisfactory theory of replication will thus have to account 
for identical lengths of virus strains. (auth) 


6612 


Radiation Lab., Univ. of Calif., Berkeley 

A TEST FOR RECOMBINATIONAL LETHALS IN THE X- 
CHROMOSOME OF DROSOPHILA MELANOGASTER. 
Philip E. Hildreth. Aug. 1954. 7p. Contract W-7405- 
eng-48. (UCRL-2675) 

This experiment has indicated that the X-chromosome of 
Drosophila melanogaster behaves quite differently from the 
second chromosome in regard to the production of lethals 
by recombination. Ten different wild-type X-chromosomes 
were tested and recombination is found to be of little or no 
consequency in producing lethals in these chromosomes. 
(auth) 
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6613 
PREPARING DUST SAMPLES FOR MICROSCOPIC 
EXAMINATION. NOTES ON ANEW METHOD. C.D. 
Yaffe, H. J. Paulus, and H. H. Jones (U.S. Public Health 
Service, Cincinnati, Ohio). Am. Ind. Hyg. Assoc. Quart. 15, 
206-10(1954) Sept. 
Methods are described for preparing molecular-filter 
samples for the microscopic examination of dusts. (C.H.) 


RADIATION EFFECTS 

6614 

Chicago Univ. 

SUSCEPTIBILITY OF THE INTESTINAL TRACT TO 
INFECTION FOLLOWING TOTAL BODY IRRADIATION. 
David Ruml, Dorothy B. Cooper, Carolyn W. Hammond, 
and C. Phillip Miller. [(1954?]. 18p. Contract [AT(11-1)- 
46]. (AECU-2931) 

On the 5th day after total-body irradiation with 550 r, a 
standard dose of 10 million Pseudomonas aeruginosa was 
inoculated into the stomach of mice. The numbers of 
inoculated bacteria still present in the small and large 
intestine were determined 1, 2, and 3 days after inocula- 
tion. The results showed that more of the irradiated mice 
retained larger numbers of the inoculated bacteria than 
did unirradiated controls. In mice which were fasted, the 
difference between irradiated and unirradiated animals 
was much less pronounced. In other words, fasting slowed 
down the elimination of the inoculated Pseudomonas 
nearly as much as irradiation. (auth) 

6615 

Argonne National Lab. 

ENDOGENOUS INFECTION IN MICE IRRADIATED WITH 
FAST NEUTRONS OR GAMMA RAYS. Howard H. Vogel, 
dr., John W. Clark, Carolyn W. Hammond, Dorothy B. 
Cooper, and C. Phillip Miller. Argonne National Lab. and 
Univ. of Chicago. [1954]. 27p. Contract [AT(11-1)-46]._ 
(AECU-2932) 

Single, 90-minute irradiation with fast neutrons within the 
lethal range (175 to 250 rep) resulted in early deaths 
among CF #1 female mice with a significant peak inthe 
mortality curve 4 to 8 days after exposure. Among 129 
neutron-irradiated mice (216 to 265 rep: LDgo a 9 30 
days), sacrificed for bacteriological examination, positive 
cultures of heart’s blood and/or spleen were first obtained 
on the 4th day and coincided with the onset of mortality. 
Between the 4th and 8th days after exposure, approximately 
40% of the sacrificed mice showed positive cultures. After 
comparable irradiation with gamma rays (Co), from 750 
to 1300 r, deaths occurred later, with a peak approximately 
12 to 14 days post-exposure. Gamma-irradiated mice 
(900 to 940 r) were found to have positive blood and/or 
spleen cultures during the latter part of the second week. 
There seems to be a close correlation between bacteremia 
and time of death following these two ionizing radiations. 
All the microorganisms recovered in cultures were found 
to be members of the normal enteric flora of the mouse. 
The bacteremia, as measured by colony counts on heart’s 
blood, was less severe in the ncutron-irradiated than in the 
y-irradiated mice. (auth) 

6616 

Chicago Univ. 

THE EFFECT OF STREPTOMYCIN THERAPY ON MICE 
IRRADIATED WITH FAST NEUTRONS. Carolyn W. 
Hammond, Howard H. Vogel, Jr., John W. Clark, Dorothy 


B. Cooper, and C. Phillip Miller. Univ. of Chicago and 
Argonne National Lab. [1954]. 19p. Contract [AT(I1-1). 
46]. (AECU-2933) 

Streptomycin significantly reduced mortality in CF #1 
female mice during the first 10 days following fast-neutron 
irradiation but failed to alter it during the remainder of the 
acute phase. The reduction in mortality, when expressed as 
a reduction in the effective dose of radiation, was not signif. 
icantly different over the range of neutron doses used 
(200 to 260 rep) and amounted to 15.5% of the weighted 
mean dose. The mean survival time of the decedents in 
each dosage group was increased by antibiotic therapy. 
The beneficial effect of streptomycin was attributed to its 
action in preventing the occurrence of fatal bacterial infec- 
tions. It was concluded that the generalized infections 
which follow neutron irradiation of mice were not merely 
a consequence of the moribund process but were a signif- 
icant cause of death. (auth) 

6617 

Chicago Univ. 

EFFECT OF X RAYS ON HEMOLYSIN FORMATION 
FOLLOWING VARIOUS IMMUNIZATION AND IRRADIA- 
TION PROCEDURES. William H. Taliaferro and Lucy 
Graves Taliaferro. [1954] 33p. Contract AT(11-1)-175. 
(AECU-2934) 

6618 

Chicago Univ. 

FURTHER STUDIES ON THE RADIOSENSITIVE STAGES IN 
HEMOLYSIN FORMATION. William H. Taliaferro and 
Lucy Graves Taliaferro. [1954] 17p. Contract AT(11-1)- 
175. (AECU-2935) 

6619 

Brookhaven National Lab. 

EFFECTS OF IONIZING RADIATIONS ON SEEDS OF 
BARLEY. Richard S. Caldecott. [1954] 26p. (BNL-1973) 

The water content and/or physiological state of seeds of 
barley was modified by a variety of treatments prior to 
subjecting them to x radiation. thermal neutrons, or fast 
neutrons. After irradiation the seeds were germinated and 
grown for seven days in petri dishes at which time seedling 
height measurements were taken. Results are summarized 
and illustrated photographically. (C.H.) 

6620 
Brookhaven National Lab. 


STUDIES OF THE RADIATION SYNDROME IN DROSOPHI- 
LA MELANOGASTER. R. C. King and Louise P. Wilson. 


Brookhaven National Lab. and Welliesicy Coll. [1954]. 24p. 


(BNL-1978) 

Irradiation with approximately 60,000 r was found to 
kill fasted adult Drosophila melanogaster within one day 
and to be lethal to 60% of the nonfasted flies within two 
wecks. Males dicd sooner than females. However, males 
showed little or no modification of phosphorus turnover and 
maintained their weights at control values. In contrast, the 
rate of growth of irradiated females was slowed down, but 
the flies eventually reached weights in excess of controls. 
Irradiated females demonstrated fast and slow phases of 
phosphorus turnover with lengthened half times. The phase 
systems of fast and slow half time were affected to 
different degrees by irradiation. However, irradiation did 
not affect the amount of phosphorus lost by cach phase or 
the total phosphorus content of cither sex of flies. The 
biological half time for phosphorus was found to be 0.9 days 
for normal females, 2.0 days for irradiated females, and 
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1.8 days for normal or irradiated males. Irradiation did 
not have an immediate effect upon the efficiency of phos- 
phorus extraction from yeast by the gut. It did have an 
immediate depressing effect upon food intake and a de- 
pressing effect six days after treatment upon the oxygen 
consumption of the flies. (auth) 

6621 

Brookhaven National Lab. 

PILE NEUTRON EFFECTS ON COENZYME I LEVELS IN 
RAT LIVERS. L. V. Hankes and E. Stickley. [19547] 
14p. (BNL-2008) 

Exposure of living rats to thermal neutrons from a 
nuclear reactor depressed temporarily the level of co- 
enzyme | in the livers. Return to pre-exposure level oc- 
curred on the fourth day. Exposure to fast neutrons from 
a nuclear reactor caused a rinse in the Co I content of rat 
livers which appeared to be related to the intensity of the 
higher energy flux. (auth) 

6622 

Brookhaven National Lab. 

BACTERIAL VIRUS: RADIATION AND FUNCTION. D. J. 
Fluke and E. C. Pollard. Brookhaven National Lab. and 
Yale Univ. (1954]. 20p. (BNL-2012) 

T-1 bacteriophage in the dry state was subjected to 
cyclotron bombardment at five values of linear energy loss 
and subsequently tested with respect to three virus func- 
tions. Results are discussed in relation to bacteriophage 
composition and function and the target theory of radiation 
inactivation. (C.H.) 


6623 

Brookhaven National Lab. 

THE RELATION OF GENOME NUMBER TO RADIOSENSI- 
TIVITY IN HABROBRACON. A. M. Clark, Brookhaven 
National Lab. and Univ. of Delaware. [1954!. 14p. (BNL- 
2014) 

Haploids and diploids of Habrobracon have been compared 
with regard to their sensitivity to damage by x rays. No 
constant difference in radiosensitivity was found. The 
relative radiosensitivities of haploids and diploids was 
different for different stages of development. These studies 
indicate that no simple relationship between genome 
number and radiosensitivity exists. The bearing of these 
data on determining the site of injury from x radiation is 
discussed. (auth) 

6624 

Naval Medical Research Inst., Bethesda 
REPRODUCIBILITY OF THE LETHAL EFFECT OF 
TOTALBODY IRRADIATION IN MICE. (LECTURE AND 
REVIEW SERIES NO. 53-9). Friedrich Ellinger, Jasper 
E. Morgan, and Elisworth S. Cook. Nov. 23, 1953. 16p. 
(NP-5340) 

Under certain experimental precautions the mortality 
caused in mice by a stated x-ray dose given as total-body 
irradiation can be reproduced over several years. At 
certain points of the dose-response curve a high degree of 
accuracy in the biological discrimination of the lethal 
effect of various x-ray doses can be accomplished, permit- 
ting optimum discrimination of a dose difference of + 2.5 
percent. (auth) 

6625 

Radiation Lab., Univ. of Calif., Berkeley 

MEDICAL AND HEALTH PHYSICS QUARTERLY REPORT 
[FOR] APRIL, MAY, JUNE 1554. July 29, 1954. 83p. 
Contract W-7405-eng-48. (UCRL-2661) 


Data are reported from the following studies: the effects 
of x radiation and the influence of nitrogen mustard and 
colchicine on the incorporation of P** into desoxyribose 
nucleic acid of mouse tissues; tracer studies on the tissue 
distribution of Pm, Tm, and Ac in rats; the toxicology of 
Ra” in rats; the pathological effects of I'*! and At?! in rats 
and monkeys; and the radiation chemistry of acetic acid, 
formic acid, and glycine. (For preceding period see UCRL- 
2605.) (C.H.) 

6626 

Atomic Energy Project, Univ. of Rochester 

AN EVALUATION OF BLACK POLYETHYLENE AS A 
SKIN SIMULANT UNDER FABRICS EXPOSED TO 
THERMAL RADIANT ENERGY. George Mixter, Jr. and 
Thomas P. Davis. Sept. 9, 1954. 2lp. Contract W-7401- 
eng-49. (UR-353) 

Use of maximal temper*ture attainment in black poly- 
ethylene was tested as a substitute for living skin of pigs in 
the assessment of protection from radiant thermal energy 
by certain fabrics. This method failed to indicate the actual 
skin responses in live Chester White pigs with the required 
degree of accuracy. (auth) 

6627 

Naval Radiological Defense Lab. 

DELAYED GASTRIC EMPTYING IN RATS AFTER WHOLE- 
AND PARTIAL-BODY X IRRADIATION. M. N. Swift, S. T. 
Taketa, and V. P. Bond. June 25, 1954. 36p. (USNRDL- 
TR-6) 

Delayed gastric emptying was demonstrated in rats 
following whole- or partial body x irradiation by weighing 
the normally ingested gastric contents of animals sacrificed 
at time of and intervals after exposure. Degree of inhibition 
obtained increased with whole-body dosage. Exposure of 
transverse weight indicated that head and abdominal regions 
were most radiosensitive with respect to producing delayed 
gastric emptying. (auth) 

6628 

INFLUENCE OF TEMPERATURE AND PHASE STATE ON 
X-RAY SENSITIVITY OF YEAST. Thomas H. Wood (Univ. 
of Chicago). Arch. Biochem. and Biophys. 52, 157-74(1954) 
Sept. 

The radiosensitivity of haploid yeast increases slowly 
for increased irradiation temperatures in the range from 
0 to 40° with a temperature coefficient of 0.0034/deg. At 
temperatures where heat inactivation of yeast becomes 
important (50° and above), there is a greatly increased 
radiosensitivity. Addivitity studies using heat and x rays 
show that heat applied during irradiation is most effective 
in killing yeast; preirradiation heat treatment is more ef- 
fective than postirradiation heat treatment. However, delays 
between consecutive treatments with heat and x rays allow 
the cell to recover possibly because of some metabolic 
processes. Supercooled (—0.5 to —10°, liquid phase) yeast 
supensions have the radiosensitivity characteristic of the 
temperature region from 0 to 40°. Yeast suspensions ir- 
radiated at —10°, solid phase, are approximately twice as 
resistant to x rays as yeast suspensions irradiated at —10°, 
liquid phase. This difference is believed to be due toa 
decrease in the diffusion of irradiation poisons in the solid 
phase. In the region from —10 to —0.5°, solid phase, the 
sensitivity of yeast to x rays increases approximately 
linearly with temperature. This may be due to an increasing 
amount of free water within the cell. There is no significant 
change in the radiosensitivity from —10 to —30°, solid 
phase; this suggests that inactivation of yeast for tempera- 
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tures below —10° is due to the direct action of the radia- 
tions. The fact that there is no significant difference in the 
radiosensitivity at 0° and at —2.5°, solid phase, indicates 
that diffusing poisons are largely produced within the cell. 
From the low-temperature studies it is believed that 
approximately half of the x ray inactivation of haploid yeast 
in the temperature region from 0 to 40° is due to diffusing 
poisons. Supplementary studies on T2 bacteriophage give 
results that are consistent with the above interpretations. 
(auth) 

6629 


THE HEMATOLOGICAL EFFECTS RESULTING FROM 
INJECTION OF RADIOACTIVE PHOSPHORUS (P**) INTO 
ALBINO RATS. John Stephens Latta and Ronald E. 
Waggener (Univ. of Nebraska, Omaha). Anat. Record 119, 
357-85(1954) July. 
Changes are reported observed in the blood picture of 
rats at intervals from one to 15 days following injection of 
a single dose of 4.5 yc. of P**/gm of body weight. (C.H.) 
6630 
EFFECT OF MULTIPLE LOW-DOSE IRRADIATION AND 
SPLENECTOMY ON THE STABILITY OF DOG ERYTHRO- 
CYTES. Marguerite A. Constant and Paul H. Phillips 
(Univ. of Wisconsin, Madison). Am. J. Physiol. 178, 
367-70(1954) Aug. 
Studies have been made of the erythrocyte fragility of 
splenectomized and nonsplenectomized dogs receiving 
100 r/wk for life whole-body irradiation in comparison to 
normal animals. The erythrocytes of splenectomized dogs 
showed a marked decrease in fragility when compared to 
normal nonirradiated dogs; those of nonsplenectomized 
dogs also became less fragile, but the change was not as 
great and occurred later than that found for the splenec- 
tomized dogs. The time at which the decreased fragility 
occurred varied within individual dogs and was not evident 
in one nonsplenectomized dog until two weeks prior to 
death. A rise in erythrocyte fragility was found in several 
dogs in terminal stages of x-ray sickness. No correlations 
were apparent between the degree of erythrocyte fragility 
and life expectancy, hemoglobin levels, platelet counts, or 
target cell counts. Splenectomy did not decrease life ex- 
pectancy. (auth) 
6631 
DOSE DEPENDENCE AND SEQUENTIAL CHANGES IN 
MOUSE SMALL INTESTINAL WEIGHT INDUCED BY 
IONIZING RADIATION. Robert A. Conard (Naval Medical 
Research Inst., Bethesda, Md.). Proc. Soc. Exptl. Biol. 
Med. 86, 664-8(1954) Aug.-Sept. 
~ Data are presented on the biological effects of various 
doses of x and y radiation as measured by determination of 
small intestine weights of mice at various times post- 
irradiation. (C.H.) 
6632 
RADIATION-INDUCED EXCHANGES IN DROSOPHILA 
FEMALES. D. R. Parker (Oak Ridge National Lab., Tenn). 
Proc. Natl. Acad. Sci. U. S. 40, 795-800(1954) Sept. 
In attached-X females lacking a Y chromosome, most 
of the radiation-induced detachments involve exchange with 
chromosome 4. The presence of a Y chromosome increases 
the frequency of induced detachment, 80 per cent or more 
of the cases resulting from exchanges between X and Y. 
With only YS present, there is a much greater increase 
in detachment frequency. It is suggested that the long arm 
of the Y protects the short arm against induced exchanges 


with the X and possibly vice versa. With sc®- Y, sc -Y!, 
or sc¥!- YS, there is a marked reduction in the frequency 
of exchanges between attached X’s and chromosome 4, 
This reduction is not obtained with Y , possibly due to its 
shape or to its lack of the proximal part of Y°. (auth) 


BLOOD MODIFICATIONS CAUSED BY RADIOTHERAPY, p 
De Plaen, G. Lion, and R. van Male de Ghorain. J. belge 
radiol. 37, No. 1, 41-57(1954). (In French). 

The effects of radiotherapy, in malignant diseases, on 
following hematologic constants, red cells, hemoglobin, 
color index, eosinophilia, bilirubinemia, and plasmatic den- 
sity were studied. Variations of these constants followed 
during prolonged courses of radiotherapy suggest the 
hypothesis of an influence on the hematopoietic centers 
directly irradiated, and an effect on the circulating blood 


. passing through the irradiated areas. Post-radiotherapeutic 


observation of patients made it possible to prove that a 
period of 3 months was necessary for the organism to re- 
store the balance of these hematologic constants. (auth) 


6634 


REPEAT DOSE X-IRRADIATION ON SINGLE-TYPE CELLS, 
TIME INTERVAL OF IRRADIATION EFFECT. L. C. Fogg 
and R. F. Cowing (Pondville Hospital, Walpole, Mass.). 
Exptl. Cell Research 6, 263-70(1954). 

~The testes of 68 partially shielded animals were irradi- 
ated with non-lethal acute doses of 138r and 300r. In another 
series, 144 animals were given a dose of 138r followed bya 
repeat dose of 138r (totalling 276r) at the selected intervals 
of 1, 2, 4, or 8 days. Animals were killed at intervals post- 
radiation and the germinal epithelium was examined micro- 
scopically. Effect of irradiation was followed on spermato- 
gonia and prespermatogonia. The time period of the effect 
of the irradiation was found to be 5 to 8 days after an acute 
dose of 300r. Repeat doses of 138r at intervals of 1, 2, 4, 
or 8 days (totalling 276r) gave a similar interval of effect 
after the last dose. Recovery of normal incidence of ap- 
pearance of spermatogonia is delayed following repeat doses 
when contrasted with an acute dose of 300r. It makes little 
difference, however, if the repeat dose is given 1, 2, 4, or8 
days after the first dose. Results confirm clinical observa- 
tions that recovery is delayed after a repeat dose. (C.H.) 


HISTOCHEMICAL AND HISTOMETRIC INVESTIGATIONS 
ON THE ADRENAL CORTEX OF WHITE RATS AFTER 
DIFFERENT DOSES OF TOTAL BODY X IRRADIATION, I. 
ON THE INDIRECT RADIATION EFFECTS AND THE PRES- 
ENT STATE OF RESEARCH ON THE ADRENAL CORTEX. 
R, Birkner, G. Suchowsky, and J. Trautmann. Strahlen- 
therapie 94, 497-505(1954) Aug. (In German). 

In radiotherapy, the indirect effects induced by x rays 
have hitherto been mainly interpreted as influences exerted 
on the autonomous nervous system. Starting from the in- 
vestigations and determinations of Selye, Tonutti, and Lang- 
endorff, the authors present a short survey on the present 
stage of research with respect to the adrenal cortex and 
stress the importance that is today attributed to same with- 
in the field of radiobiology and radiotherapy. (auth) 


6636 


HISTOCHEMICAL AND HISTOMETRIC INVESTIGATIONS 
ON THE ADRENAL CORTEX OF WHITE RATS AFTER DIF- 
FERENT DOSES OF TOTAL-BODY X IRRADIATION, II. 
HISTOCHEMICAL OBSERVATIONS. R. Birkner, G. Suchow- 
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sky, and J. Trautmann. Strahlentherapie 94, 506-26(1954) 
Aug. (In German). 

Histochemical investigations on the adrenal cortex of 
albinotic rats after various doses of total roentgen irradia- 
tions (250, 500, 1000, 2000, and 3000 r). Four hours follow- 
ing the irradiation, the authors observed a continuously in- 
creasing tissular activity which augmented in proportion 
with the dose as well as an increase of the secretory proc- 
esses in dependence upon the dose. The findings with re- 
spect to a total of cight investigated reactions are cor- 
resonding to those to be expected in the alarm phase. (auth) 
6637 
RADIATION INJURY BY IONIZING RADIATION. Hermann 
Muth (Max Planck-Institut fir Biophysik, Frankfurt, Ger- 
many). Strahlentherapie 94, 527-38(1954) Aug. (In German). 

The author discusses the different types of ionizing radi- 
ations and the difference in their biological effects. He then 
presents a survey of lesions due to a single short-period 
total-body irradiaiion with roentgen and gamma rays, le- 
gions due to repeated or prolonged irradiations and the par- 
ticularities such as are prevailing, specifically in connection 
with the application of radioisotopes. Taking as an example 
several individual reactions, the concept of the time factor 
is explained and its practical importance discussed. Atten- 
tion is drawn to the problems involved in establishing the 
tolerance dose. The special situation existing for radioiso- 
topes is discussed. In this connection, late damages subse- 
quent to incorporation and selective deposits are of partic- 
ular importance. The author presents a table of data re- 
garding the evolution of cancer after incorporation of arti- 
ficial radioactive isotopes. (auth) 

6638 

EXPERIMENTAL INVESTIGATIONS ON THE BEHAVIOR OF 
BIOLOGICALLY PRE-FORMED THIOL COMPOUNDS 
AFTER TOTAL-BODY IRRADIATIONS. Ludwig Rausch and 
E, Heinz Graul. Strahlentherapie 94, 539-46(1954) Aug. (In 
German). 

Starting from the well known protective effect that is pro- 
duced by cysteine, cysteamine, and reduced glutathione in 
animals after total-body irradiations, the authors investigat- 
ed the behavior of the biologically pre-formed low-molecu- 
lar thiol compounds in the blood and the liver of mice that 
had been submitted to total-body irradiations with 700 r. 
Among other phenomena, the authors observed an initial SH 
increase (difficult to explain) with subsequent decrease be- 
neath the control level, in the liver, and a slow drop—start- 
ing from the level of the controls —in the blood. These 
findings are supplemented by analyses in two biological 
models. (auth) 

6639 


INVESTIGATIONS ON THE RELIABILITY OF THE GENETIC 
METHOD FOR THE ESTABLISHMENT OF THE MUTATION 
FREQUENCY OF PLANTS. Hans Marquardt (Univ. of Frei- 
burg i. Br., Germany). Strahlentherapie 94, 608-31(1954) 
Aug. (In German). nt 

The effects of x raying pollen grains (1000, 2500, 4500, 
and 5000 r) of Oenothera Hookeri were investigated in F; 
and F,. Amount of pollen on stigmas, degree of ripeness of 
seeds, and viability of plants used as female parent had a 
remarkable influence on the germinating power of the seeds 
and on the number of aberrant F,; plants. There is no com- 
petition between the x-ray effects which cause death, steril- 
ity, or other developmental disturbances and those which can 
be proved by the usual genetic methods. The percentage of 


mutation in F, is therefore not only dependent upon the dose 
but also upon the coincidence of the mutations involving le- 
thal developmental aberrations and upon the environmental 
conditions prevailing in the greenhouse and on the field. 
(auth) 


RADIATION HAZARDS AND PROTECTION 

6640 

Brookhaven National Lab. 

THE EFFECT OF CERTAIN GASES ON THE RADIO- 
SENSITIVITY OF HABROBRACON DURING DEVELOP- 
MENT. A. M. Clark and E. B. Herr, Jr. Marine Biologi- 
cal Lab., Woods Hole; Brookhaven National Lab.; and Univ. 
of Delaware, [1954]. 21p. Contracts AT(30-1)-1409 and 
AT (30-1)-953. (BNL-1963) 

Groups of Habrobracon during postembryonic develop- 
ment were exposed to x rays in the presence of oxygen, 
carbon dioxide, nitrogen, and hydrogen. The effects on 
development to adulthood were observed. Pupae exposed to 
100 per cent oxygen (without x radiation) were arrested in 
their development. Diploid female pupae were more 
resistant to x rays and more sensitive to oxygen than were 
comparable haploid male pupae. Groups of Habrobracon 
irradiated during the larva-in-cocoon stage in the presence 
of nitrogen or carbon dioxide were about three times as 
radioresistant as comparable groups x rayed in air or 
oxygen. The amount of protection from x radiation by 
nitrogen was the same for oxygen-sensitive and oxygen- 
resistant stages. There does not appear to be a clear 
relationship between oxygen poisoning and x radiation 
damage. Groups of Habrobracon during the larva-in-cocoon 
stage were more radioresistant when x rayed in the 
presence of hydrogen than in the presence of air. Compa- 
rable groups were more radioresistant in the presence of 
nitrogen or carbon dioxide than when x rayed in hydrogen. 
These experiments show that the radiosensitivity of 
Habrobracon can be modified by the presence of hydrogen. 
(auth) 

6641 

Knolls Atomic Power Lab. 

EVALUATION OF THE EFFECTS OF ATOMIC BOMB 
DETONATIONS IN THE STATE OF NEVADA ON AIR- 
BORNE CONTAMINATION AT KNOLLS ATOMIC POWER 
LABORATORY, KNOLLS SITE AND ENVIRONS. L. J. 
Cherubin. May 7, 1951. Decl. Aug. 23, 1954. 15p. 
Contract W-31-109-Eng-52. (KAPL-559) 

Contamination of the atmosphere with radioactive ele- 
ments above the normally expected levels occurred at 
KAPL soon after the first atomic bomb was exploded at the 
Nevada testing station on January 27, 1951. Significant in- 
creases in air-borne radioactivity were established by 
radioactive particle determinations. Air and precipitation 
samples from the environs disclosed significant fission 
product content for the first time. Nuclear film studies of 1 
alpha tracks from snow and rain sample residues and from 
an air filter revealed the presence of U**® and plutonium. 
Radioactive decay studies of precipitation residues indicate 
an apparent half life of 2.6 to 4 days (~90%) and longer 
(approximately 19 and 100 days, 10%). Beta activity with 
predominant energy of 0.3 Mev was indicated. Abnormal 
findings at the Knolls and West Milton Sites were indicated 
as late as March 16, 1951. Findings after February 18, 
1951, may be attributed to resumption of dissolving and 
subsequent separations operations in the Separations Plant 
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at KAPL after an extended shut-down period. Operations 
at the Laboratory following this date involve higher levels 
of activity, and survey findings could be expected to change 
markedly. No significant health hazard to this locality is 
attributed to the air-borne contamination produced by the 
Nevada tests. (auth) 

6642 


INVESTIGATIONS ON THE EFFECTIVENESS OF RADIA- 
TION PROTECTIVE SUBSTANCES IN PLANTS. Erna 
Reinholz and Karl Aurand (Max Planck-Institut fir 
Biophysik, Frankfurt a.M., Germany). Strahlentherapie 94, 
646-56(1954) Aug. (In German). “ 
Despite extensive experiments on vegetable objects, it 
proved in every case impossible to reduce the radiation ef- 
fects by a preliminary treatment with the protective sub- 
stances known from animal experiments. On the other hand, 
an irradiation in nitrogen atmosphere remarkably decreased 
the x-ray injuries. (auth) 
6643 


GRANULOCYTE COUNT, RESISTANCE TO EXPERIMEN- 
TAL INFECTION AND SPLEEN HOMOGENATE TREAT- 
MENT IN IRRADIATED MICE. Willie W. Smith, Robert 
Q. Marston, H. Jeanette Ruth, and Jerome Cornfield 
(Public Health Service, Bethesda, Md.). Am. J. Physiol. 
178, 288-92(1954) Aug. 

~ Survival of sublethally irradiated mice challenged by a 
subcutaneous injection of Pseudomonas was associated 
with leucocyte count as recovery from the damaging effects 
of radiation progressed, whether at a normal rate or ac- 
celerated by spleen homogenate. An association of the 
same magnitude was shown among mice of each treatment 
group, but with naturally varying counts. This association 
was shown to depend upon granulocyte count, with no 
measurable lymphocyte contribution. (auth) 


RADIOTHERAPY 

6644 

Brookhaven National Lab. 

PHYSICS AND PHYSIOLOGY OF NEUTRON CAPTURE 
THERAPY. L. E. Farr, J. S. Robertson, and E. Stickley. 
(1954]. 14p. (BNL-1988) 

The phenomenon of thermal neutron capture was used 
to develop radiation in situ in patients suffering from 
glioblastoma multiforme. The concept of selective kinetics 
was applied to localize this radiation to the sites desired. 
The results to date have been encouraging and have sug- 
gested numerous other basic studies required for fuller 
development of this therapeutic approach. (auth) 

6645 


GEIGER COUNTER PROBE FOR DIAGNOSIS AND LOCALI- 
ZATION OF POSTERIOR INTRAOCULAR TUMORS. 
Charles I. Thomas, Jack S. Krohmer, and John P. Storaasli 
(Western Reserve Univ., Cleveland, Ohio). Arch. Ophthal- 
mel. (Chicago) 52, 413-14(1954) Sept. 
6646 
THE DISTRIBUTION AND RADIATION EFFECTS OF 
INTRAVENOUSLY ADMINISTERED COLLOIDAL Au'® IN 
MAN. Samuel W. Root, Gould A. Andrews, Ralph M. 
Kniseley, and Malcolm P. Tyor (Oak Ridge Inst. of Nuclear 
Studies, Tenn. . Cancer 7, 856-66(1954) Sept. 

Radioactive gold in colloidal form can be injected in- 
travenously into the human being without immediate unto- 
ward reactions. The isotope rapidly leaves the blood stream 


and deposits largely in reticulo-endothelial organs. 
Neoplasma that replace reticulo-endothelial tissue in liver 
do not concentrate the isotope and these lesions contrast 
strikingly with surrounding tissue having high levels of 
activity. This information on a small number of cases Sug- 
gests that intravenous colloidal radiogold has no promise in 
the treatment of discrete primary or metastatic lesions of 
the liver but does not rule out the possibility that very fine 
diffuse lesions could be treated advantageously. (auth) 


TOXICOLOGY STUDIES 
6647 
STUDIES ON THE MECHANISM OF PROTECTION BY 


AURINTRICARBOXYLIC ACID IN BERYLLIUM POISONING |} 


Ill. CORRELATION OF MOLECULAR STRUCTURE WITH 
REVERSAL OF BIOLOGIC EFFECTS OF BERYLLIUM. 
Arthur Lindenbaum, Marcia R. White, and Jack Schubert 
(Argonne National Lab., Lemont, Ill.). Arch. Biochem. and 
Biophys. 52, 110-32(1954) Sept. Leite 3 

The effectiveness of the dye aurintricarboxylic acid 
(ATA) as an antidote for acute experimental beryllium 
poisoning is apparently due to chelation between Be and the 
ortho-carboxyl, hydroxyl groups in the ATA molecule and 
concomitant lake formation. More than seventy different 
substances have been tested to ascertain the relations 
between the number, kind, and position of functional groups, 
and the ability of an organic molecule to reverse two bio- 
logic effects of Be —the inhibition of plasma alkaline 
phosphatase and death in acutely poisoned mice. Ail com- 
pounds that failed to reverse the Be-induced inhibition of 
the enzyme also lacked antidotal activity. On the other hand, 
a compound that reversed the enzymatic inhibition did not 
necessarily protect mice from Be poisoning. The ef- 
fectiveness of a molecule in reversing the biologic effects 
of Be is dependent upon a number of ciiemical and biologic 
factors, including the ability to form a stable five- or six- 
membered chelate ring with Be, molecular size, presence 
of hydrophilic groups, proton affinity of chelating groups, 
metabolism, and toxicity. (auth) 


6648 


STUDIES ON THE MECHANISM OF PROTECTION BY 
AURINTRICARBOXYLIC ACID IN BERYLLIUM POISONING. 
IV. COMPARATIVE EFFECTS OF RELATED COM POUNDS 
ON SURVIVAL OF Be-POISONED ANIMALS AND ON 
DISTRIBUTION OF Be. Marcia R. White and Jack 
Schubert (Argonne National Lab., Lemont, Ill.). Arch. 
Biochem. and Biophys, 52, 133-42(1954) Sept. 

The ability of an injection of either sulfosalicylic acid 
or gentisic acid, given 1 hr before or after beryllium, to 
prevent death of mice injected with the LD,, of BeSO, is 
lost when these compounds are injected 4 hr after or 2 hr 
before the Be. Salicylic acid loses its effectiveness when 
given about 8 hr. before or after Be. Aurintricarboxylic 
acid (ATA) loses effectiveness when given between 10 and 
16 hr after Be and gradually loses protective ability when 
given more than 1 day before Be. When small, partially 
effective doses were compared on a molar basis, ATA was 
much more effective in protecting Be-poisoned mice than 
either salicylic acid or sulfosalicylic acid. ATA was 
equally effective injected 5 min or 1 hr after the Be, while 
small doses of salicylic acid and especially of sulfosalicylic 
acid were less effective given at 1 hr. In comparison to 
ATA, which has been shown to have no effect on the distri- 
bution of Be that might explain its therapeutic effect in 
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pe-poisoned mice, salicylic and sulfosalicylic acids in- 

d 1 hr after radioberyllium caused a marked increase 
in Be’ excretion and a reduction in the over-all retention 
of Be’. Since sulfosalicylic acid given 4 hr after the Be 
still causes this increase in excretion but does not prevent 
the death of the mice, the increase in Be excretion is not 
thought to be responsible for protecting the animals treated 
at 1 hr. Inactivation of Be by chelation in situ in critical 
tissues appears to be the important factor in preventing 
death of mice acutely poisoned with Be. (auth) 


6649 

STUDIES ON THE MECHANISM OF PROTECTION BY 
AURINTRICARBOXY LIC ACID IN BERYLLIUM POISONING. 
y. LONG-TERM DISTRIBUTION STUDIES WITH C'*- 
LABELED ATA. Arthur Lindenbaum, Jack Schubert, and 
Marcia R. White (Argonne National Lab., Lemont, II1.). 
Arch. Biochem. and Biophys. 52, 143-7(1954) Sept. 

distribution of a single injection of C'-methyl- 
labeled aurintricarboxylic acid (ATA) in tissues was deter- 
mined over a period of 8 months in rats, and after 24 hr in 
dogs. The levels of ATA retained in all rat tissues studied 
o4hr after administration were retained for as long as 1 to 
3 months. The highest concentrations were found in kidney, 
spleen, and liver. There were measurable amounts in all 
tissues for as long as 8 months. ATA appeared to be 
uniformly distributed in soft tissucs, presumably as a 
protein-ATA complex, and was not detected in inorganic 
bone. (auth) 


6650 

BERYLLIOSIS. A REAL BUT PREVENTABLE INDUS- 

TRIAL DISEASE. H.S. Van Ordstrand (Cleveland, Ohio). 

Arch. Ind. Hyg. Occupational Med. 10, 232-4(1954) Sept. 
Diagnostic and therapeutic procedures and procedures 

for the prevention of berylliosis are reviewed briefly. 

(C.H.) 


TRACER APPLICATIONS 

6651 

Brookhaven National Lab. 

METABOLIC EFFECTS OF MARKED SODIUM RESTRIC- 
TION IN HYPERTENSIVE PATIENTS. 3. SKIN ELECTRO- 
LYTE LOSSES. Lewis K. Dahl, Bernard G. Stall, III, and 
George C. Cotzias. [1954]. 30p. (BNL-1971) 

The loss of Na, K, and Cl from the skin has been meas- 
ured in seven patients —six hypertensives and one normal 
—all of whom had been on a low Na, low Cl, normal K 
dict for periods ranging from 26 to 150 days when the 
experiments began. The measured losses amounted to 0.09 
to 2.59 mEq/day, 0.08 to 2.69 mEq/day, and 0.29 to 1.71 
mEq/day for Na, K, and Cl, respectively. Among the seven 
patients the one with malignant hypertension lost the 
smallest amounts of these electrolytes from the skin; the 
normal control had values roughly mid-way between the 
extremely low values of that patient and the greater losses 
of the: five patients with essential hypertension. The data 
indicate that despite the rigid dictary restrictions, electro- 
lyte balance was possible among the six members with good 
renal function, and it is probable that this situation prevails 
even under conditions of thermal stress. The skin washings 
for the seven and three-day periods contained very similar 
amounts of electrolytes; il was also found that Na“ was 
reabsorbed through the intact skin. Therefore, it was 
proposed that above some unknown concentration on the 
Skin surface, reabsorption of electrolyte began and con- 


MEDICINE 807 
tinued until the usual situation had been re-established. 
(auth) 
6652 
Brookhaven National Lab. 
STUDIES WITH RADIOPHOSPHORUS IN DROSOPHILA. 5. 
QUANTITATIVE STUDIES ON THE PHOSPHORUS 
BALANCE OF ADULT FEMALE FLIES FEEDING UPON 
YEAST. R. C. King and Louise P. Wilson. Brookhaven 
National Lab. and Wellesley Coll. [1954] 26p. (BNL- 
1979) 
Radiophosphorus was employed as a tracer in a study of 
the metabolism of P of yeast by adult Drosophila. Data are 
presented on the incorporation of P into tissues and eggs, P 
excretion, relationship between endogenous and exogenous 
P, and differences in P turnover demonstrated in male and 
female Drosophila. (C.H.) 
6653 
Atomic Energy Project, Univ. of Rochester 
THE DISTRIBUTION AND EXCRETION OF ORALLY AD- 
MINISTERED POLONIUM IN THE RAT. J. N. Stannard. 
Sept. 17, 1954. 17p. Contract W-740l-eng-49. (UR-299) 
In agreement with earlier preliminary work, the absorp- 
tion of Po*!® from the rat gut can be considered as averag- 
ing five percent of the administered dose. The distribu- 
tion and excretion of the polonium which enters the body is 
significantly different from that after intravenous adminis- 
tration. A larger fraction of the absorbed material appears 
in the urine, and a much larger fraction of the body content 
is found in the blood cells. On the other hand, much less is 
found in spleen, kidney, and, at many times, also in liver, 
bone marrow and lymph nodes than after intravenous doses. 
The significance of these differences for maximum permis- 
sible exposure calculations and possible mechanisms are 
discussed briefly. (auth) 


6654 
THE LOCALIZATION OF RADIOSULFATE IN BONE 
TISSUE. B. Engfeldt, A Engstrém, and H. Bostrém 


(Karolinska Institutet, Stockholm, Sweden). Exptl. Cell 
Research 6, 251-3(1954). 


Data obtained by autoradiographic, microradiographic, 
and chemical procedures on the localization of radiosulfate 
in bone tissue are presented. (C.H.) 


6655 


A STUDY OF RADIOACTIVE PHOSPHORUS ACTIVITIES 
IN PLEURAL EFFUSIONS. Robert E. Bauer, Irwin H. 
Moss, and Aubrey D. Richardson (Univ. of Maryland School 
of Medicine, Baltimore). Cancer 7, 852-5(1954) Sept. 
Significant differences were observed in the P* activities 
of pleural effusions resulting from malignant and non- 
malignant lesions. The P*’ index appears to be independent 
of the total number of red blood cells, white blood cells, and 
the concentration of protein. The index may be closely 
correlated with the metabolic activities of neoplastic and 
to a lesser extent of inflammatory cells. (auth) 


6656 


RELATIVE RATES OF PASSAGE OF DEUTERIUM AND 
TRITIUM OXIDES ACROSS CAPILLARY WALLS IN THE 
DOG. Francis P. Chinard and Theodore Enns (Johns 
Hopkins School of Medicine and Baltimore City Hospital, 
Baltimore, Md.). Am. J. Physiol. 173, 203-5(1954) Aug. 
The relative losses of deuterium and tritium oxides 
across capillary walls have been studied in the hind leg 
and heart-lung system of the dog. No significant differences 
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in the losses have been found in agreement with the near 
identity of the diffusion coefficients in ordinary water of 
deuterium and tritium oxides. Because the self-diffusion 
coefficient of ordinary water may be significantly greater 
than the diffusion coefficients of deuterium and tritium 
oxides, no conclusion is justified at present regarding the 
validity of the use of these last two substances as tracers 
for water. It is concluded, however, that deuterium and 
tritium oxides may be used interchangeably in such studies 
as those reported here where chemical processes do not 
appear to be involved. (auth) 


CHEMISTRY 

6657 

Georgia Inst. of Tech. Engineering Experiment Station 
RESEARCH ON SURFACE PROPERTIES OF FINE PARTI- 
CLES. QUARTERLY REPORT NO. 7. J. M. Dallavalle, 
Clyde Orr, Jr., and H. G. Blocker. Jan. 30, 1953. 22p. 
Contract DA-36-039-sc-5411. (AD-2358) 

Phenomena associated with the energy changes that 
accompany sorption are under investigation, although data 
relating to the measurement of surface area are included in 
this report. Specifically, the heat liberated upon the 
sorption of a gas by nickel powders and the catalytic ac- 
tivity of these nickel powders toward one reaction are 
being investigated. Since descriptions of the apparatus and 
techniques have been given previously, little except new 
results is presented. These results pertain primarily to 
the chemisorption of hydrogen gas by the nickel powders at 
the temperature of liquid nitrogen. They show that 
somewhat more heat is liberated by the chemisorption of 
hydrogen than by the adsorption of an equal volume of 
nitrogen at the same conditions of temperature and pres- 
sure. A relation between the heat of sorption, surface area, 
etc., and catalytic activity has not been developed. (auth) 
6658 
Iowa State Univ. 

THE BEHAVIOR OF ORGANIC COMPOUNDS AT THE 
DROPPING MERCURY ELECTRODE IN NON- ASSOCIATED 
ANHYDROUS SOLVENTS. FINAL REPORT. Stanley 
Wawzonek, E. W. Blaha, R. Berkey, and D. Thomson. 

July 31, 1954. 64p. Contract AT(11-1)-72. (AECU- 

2927) 

Stilbene, anthracene, and 9-anisylidenefluorene are 
reduced polarographically stepwise in anhydrous acetoni- 
trile and in dimethylformamide. Triphenylethylene, tetra- 
phenylethylene, and 1,1-diphenylethylene give only one 
reduction wave. Quinones are reduced stepwise to the 
semiquionone anion and hydroquinone dianion in anhydrous 
dimethylformamide and acetonitrile. 2-Methyl-1,4- 
naphthohydroquinone is not oxidized in either solvent. 
Triphenylcarbinols form carbonium ions in methanesulfonic 
acid which are polarographically reducible. Aromatic 
aldehydes gave an irregular behavior in methanesulfonic 
acid, aromatic ketones gave waves showing a kinetic be- 
havior, and aromatic nitro compounds behaved normally at 
concentrations below 0.5 x 107’ molar. (For preceding 
report in series see AECU-2427.) (J.S.R.) 

6659 

Georgia Inst. of Tech. State Engineering Experiment 
Station 

RESEARCH ON SURFACE PROPERTIES OF FINE PARTI- 
CLES. QUARTERLY REPORT NO. 5. J. M. Dallavalle, 


Clyde Orr, Jr., and H. G. Blocker. July 30, 1952. 2ip, 
Contract DA-36-039-sc-5411. (ATI-162199) 

A method of specific surface area measurement based q@ 
the rate of gas absorption was found to confirm results of 
studies of surface properties of fine particles using other 
methods. Preliminary results from studies of the catalytic 
power of metals in the form of powders and as thin films 
indicate that films far exceed powders in catalytic activity 
per unit of surface area. The films were found to increage 
in catalytic activity as the crystal structure of the metal 
developed. An adsorption and calorimetric apparatus is 
described which was built to determine the heat of absorp- 
tion of a gas on a solid. The preparation of nickel powders 
which differ only in particle size and crystal structure igs 
reported. (C.H.) 

6660 

New Hampshire Univ. 

SOLUBILITY OF BORON TRIFLUORIDE IN BENZENE AND 
TOLUENE. C.M. Wheeler, Jr. and H. P. Keating. Sept. 
27,1954. 7p. [For Callery Chemical Co., Contract 
NOa(s)-52-1024-C]. (CCC-1024-TR-43) 

6661 

Arkansas Univ. 

THE EFFECT OF ADDITIVES ON THE VISCOSITY OF 
BORIC OXIDE. R. F. Kruh. Sept. 28,1954. 12p. [For 
Callery Chemical Co., Contract NOa(s) 52-1024-C]. (CCC- 
1024-TR-44) 

Twenty compounds, including salts and oxides of mono-, 
di-, and trivalent metals, were examined for their effect on 
the viscosity of molten boric oxide in the range 600 to 
750°C. The only additives found to be effective in lowering 
the viscosity of boric oxide were the salts of the alkali 
metals, with cryolite (Na,AIlF,) being particularly effective. 
Solutions containing 3.2 mole % cryolite in boric oxide 
have viscosities of approximately one-sixth that of pure 
boric oxide at the same temperatures. A discussion of the 
nature of viscosity lowering in terms of a network model 
of the molten boric oxide is included. (auth) 

6662 

Georgia Inst. of Tech. State Engineering Experiment 
Station 

RESEARCH ON SURFACE PROPERTIES OF FINE PARTI- 
CLES. FINAL REPORT. J. M. Dallavalle, Clyde Orr, Jr., 
and H. G. Blocker. Mar. 31, 1951. 74p. Contract W36- 
039-SC-38258. (U-23114; ATI-103400) 

This investigation is concerned with the various tech- 
niques and methods for determining the characteristics of 
fine particle materials and deals primarily with studies of 
the methods for evaluating particle surface area and 
particle size. Specific surface area measurement methods 
based on the adsorption of nitrogen and ethane gas at the 
temperatures of liquid nitrogen and liquid oxygen, respec- 
tively, were studied. The adsorption of dyes, iodine, and 
fatty acids from liquid solutions at room temperature was 
also investigated. In addition, sedimentation. turbidimetric, 
and permeametric methods — methods fundamentally for 
particle size measurement. but often used for surface area 
evaluation —were evaluated. (auth) 


6663 


ANHYDROUS TRIFLUOROACETIC ACID AS A SOLVENT 
FOR PROTEINS. Joseph J. Katz (Argonne National Lab., 
Lemont, Ill.). Nature 174, 509(1954) Sept. 11. 

Solutions of a number of proteins in the concentration 
range 20 to 30 mgm/m! can be easily prepared in tri- 
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fluoroacetic acid. The solutions prepared in vacuo are 
clear and colorless; exposure to air produces a purple 
color. The proteins can be easily recovered by distillation 
or lyophilization. Perfluoropropionic and perfluorobutyric 
acid can be used to dissolve proteins, but the rate of dis- 
solution is much slower. (J.S.R.) 


6664 

EFFECT OF IONS ON THE SELF-DIFFUSION AND 
STRUCTURE OF WATER IN AQUEOUS ELECTROLYTIC 
SOLUTIONS. Jui H. Wang (Yale Univ., New Haven, Conn.). 
J. Phys. Chem. 58, 686-92(1954) Sept. 

Liquid water has a semi-crystalline structure. Dissolved 
ions cause distortion or partial destruction of the structure 
of water. Such a distortion effect can be used to interpret 
(1) the temperature coefficients of the limiting equivalent 
conductances of spherical ions in water, and (2) the ob- 
served concentration dependence of the tracer-diffusion 
coefficient of ions with salt concentration in moderately 
concentrated salt solutions. Direct evidence of such a 
distortion effect has been obtained in the present work 
where the self-diffusion coefficient of water in a series of 
electrolytic solutions has been measured as a function of 
the concentration of the electrolyte. In some cases the 
measured self-diffusion coefficient of water in salt solution 
is much higher than that in pure water, indicating that in 
these solutions the structure of water is distorted or 
partially destroyed to a considerable extent. The effect of 
such a distorted water structure on the equilibrium prop- 
erties of the ions is discussed. The relationship between 
the measured viscoisty of the solution and the self-diffusion 
coeffieients of the constituent molecular species is also 
examined. (auth) 

6665 

POLAROGRAPHIC BEHAVIOR OF 2,2,2-TRICHLORO- 
ETHANOL. ACIDIC NATURE OF TRICHLOROETHANOL. 
Philip J. Elving and C. Eugene Bennett (Univ. of Michigan, 
Ann Arbor and Pennsylvania State Univ., State College). 

J. Am. Chem. Soc. 76, 4473-4(1954) Sept. 5. 

As part ofa systematic investigation of the effect of 
various functional groups on the chemical fission of carbon— 
halogen bonds, the polarographic behavior of the chloro- 
ethanols was investigated in order to extend the available 
data. Only 2,2,2-trichloroethanol of the three 2-chloro- 
ethanols gave a polarographic wave in the potential range 
0 to -2.0 v. Various polarographic and acidic characteristics 
of this compound are described. (L.T.W.) 

6666 

EXAMINATION OF A MEERWEIN REACTION FOR AN 
INTRAMOLECULAR ISOTOPE EFFECT WITH CARBON- 
14. Gus A. Ropp and Vernon F. Raaen (Oak Ridge National 
Lab., Tenn.). J. Am. Chem. Soc. 76, 4484(1954) Sept. 5. 

A Meerwein reaction of butadiene-1-C'* was examined for 
an isotope effect. (L.T.W.) 

6667 


HYDROGEN ISOTOPE EFFECT IN THE BROMINE OXIDA- 
TION OF ETHANOL. Louis Kaplan (Argonne National Lab., 
Lemont, Ill.). J. Am. Chem. Soc. 76, 4645-7(1954) Sept. 20. 


At 37.5° the rate of oxidation of cthanol-1-t by bromine is 
0.57 times that of ethanol, corresponding to a ratio of about 
0.15 for the rates of removal of tritium and hydrogen atoms 
from the methylene carbon. This result, taken together with 
the reaction kinetics, rules out the formation of ethyl 
hypobromite as the precursor of acetaldehyde in the oxida- 
tion, and lends support to a mechanism involving the transfer 


of a hydride ion from the methylene carbon to bromine. 
(auth) 
6668 
THE POLAROGRAPHY OF THALLIUM(III). Gilbert W. 
Smith and Frederick Nelson (Oak Ridge National Lab., 
Tenn.). J. Am. Chem. Soc. 76, 4714-16(1954) Sept. 20. 
The polarography of thallium(IID) in chloride solutions has 
been investigated. Two diffusion current plateaus were 
found in TI(III) polarograms; the first plateau can be inter- 
preted to correspond to the reduction T1(III) to T1(I) and 
the second to the reduction TI(III) to T1(0)(Hg). The magni- 
tude of both diffusion current plateaus is apparently con- 
trolled by the rate of diffusion of TI(III). The diffusion 
current constants for the two-electron and three-electron 
reductions, T1(II) to T1(I) and T1(II}) to T1(0), were found to 
be 3.83 + 0.03 and 5.72 + 0.08, respectively, in 0.6M HCl 
corresponding to a diffusion coefficient, D T1(III) of 1.00 x 
107° cm?/sec. The diffusion current constant for T1(I) in 
0.6M HCl was determined from separate experiments with 
T1(I) solutions and found to be 2.65 + 0.03, corresponding 
to D TI(I) = 1.91 x 107° em?/sec, in reasonably good agree- 
ment with previously reported values. Polarograms from 
solutions containing both T1(I) and TI(III) were found to be 
suitable for analytical determination of T1(I) and T1(IM). 
The half-wave potential of the ‘‘T1(I)/(0) wave” for T1(I}) 
solutions was practically the same as that for T1(I) in the 
same supporting electrolyte. (auth) 
6669 


HEATS OF REACTION OF SODIUM AND POTASSIUM WITH 
WATER AND THE STANDARD HEATS OF FORMATION OF 
AQUEOUS SODIUM AND POTASSIUM HYDROXIDES AT 25°. 
Eugene E. Ketchen and W. E. Wallace (Univ. of Pittsburgh, 

Penna.). J. Am. Chem. Soc. 76, 4736-7(1954) Sept. 20. 

The heats of reaction of Na and K with water at 25°C were 
-44,350 and -47,190 cal respectively, and the standard heats 
of formation of the hydroxides were -112.37 kcal and -115.21 
keal. (J.S.R.) 

6670 


RADIOCHEMICAL PURIFICATION OF NICKEL IN MACRO 
QUANTITIES. S. E. Singer and M. H. Kurbatov (Ohio State 
Univ., Columbus). J. Am. Chem. Soc. 76, 4739-40(1954) 
Sept. 20. 

The dimethylglyoxime separation method was used suc- 
cessfully for the purification of 39 g of neutron irradiated 
Ni. The only difficulty encountered was the necessity of 
repeated precipitations of the complex because of inability 
to wash large quantities adequately. (J.S.R.) 
6671 
PURIFICATION AND MANIPULATION OF SAMPLES OF 
ALKALI METALS. George W. Watt and Donald M. Sowards 
(Univ. of Texas, Austin). J. Am. Chem. Soc. 76, 4742-3 
(1954) Sept. 20. a 

A simple and rapid method for the preparation of samples 
of twice distilled metal contained in Pyrex ampoules is 
described. Samples of the alkali metals (except Li) and Cd 
have been prepared by this method. (J.S.R.) 
6672 
THE REACTION OCCURRING ON THORIATED CATHODES. 
Michael Hoch and Herrick L. Johnston (Ohio State Univ., 
Columbus). J. Am. Chem. Soc. 76, 4833-5(1954) Oct. 5. 

The vapor pressure of thorium dioxide was determined 
by the method of Knudsen. between 2398 and 2677°K. ThO, 
vaporizes mostly undissociated as ThO,(g), the heat of 
vaporization being AH!,, = 170 + 1 kcal/mole. Some of the 
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material (2 to 10%) vaporizes as ThO. No reaction occurs 
between ThO, and W. The study of the reaction Th(l) + 
ThO,(s) = 2ThO(s) by a high temperature X-ray diffraction 
technique showed the formation at 2150°K of solid ThO. 


The ThO has a cubic, face-centered lattice, with a = 4.31 A. 


The formation of thorium on the thoriated cathodes is thus 
due to the decomposition of the ThO, to ThO at 2500°K. and 
above; the ThO disproportionates to Th and ThO, on cooling 
to 2000°K. (auth) 

6673 

THE HYDROLYSIS AND AGGREGATION OF THE BERYL- 
LIUM ION. G. Mattock (Brown Univ., Providence, R. L.). 
J. Am. Chem. Soc. 76, 4835-8(1954) Oct. 5. 

The complexity of aqueous solutions of beryllium is 
shown by a discussion of previous work, and the system is 
examined experimentally by means of the glass electrode 
in perchlorate medium. Use of a general expression in- 
volving all possible ion species (neglecting any perchlorate 
complex formation) enables calculation of the following 
constants from the pH data: {BeOH*](H*]/({Be**| = (0.3 + 
0.1) x 107*; (Be,OH**] [H*]/[Be’*]* = (0.31 + 0.06) x 107°; 
in a 1.0 molar perchlorate medium at 25 + 0.02°. The pH 
characteristics of the system are discussed in terms of a 
number of possible combinations of polynuclear species, 
and it is concluded that description by means of only a few 
ionic types is incomplete. It is shown that a large number 
of different ionic species of increasing polynuclear com- 
plexity co-exist in hydrolyzed solutions of beryllium. 
(auth) 

6674 


A SPECTROPHOTOMETRIC STUDY OF IODINE CHLO- 
RIDE IN VARIOUS SOLVENTS. Robert E. Buckles and 
Jack F. Mills (State Univ. of Iowa, Iowa City). J. Am. 
Chem. Soc. 76, 4845-9(1954) Oct. 5. 

A spectrophotometric investigation of iodine chloride and 
of quaternary ammonium dichloroiodides in various 
solvents has been carried out. The equilibrium constant 
for the formation of a 1:1 complex between iodine chloride 
and propionitrile has been estimated to be 153 + 13. In all 
cases of such 1:1 complexes with electron-donating sol- 
vents the absorption spectrum peak of iodine chloride was 
shifted from around 460 my (characteristic of solutions in 
noncomplexing solvents) to around 350 my. This latter 
wave length was very close tothe peak absorption of the 
dichloroiodide ion around 340 my inall solvents. Also evi- 


dent in the spectra of iodine chloride in nitriles and alcohols 


was the peak around 230 my which is characteristic of the 
dichloroiodide ion but not of iodine chloride, itself. The 
height of this peak increased with time in the case of 
acetonitrile, propionitrile and t-butyl alcohol as solvents. 
The results in acetonitrile and propionitrile as solvents 
were especially consistent withthe view that the complexed 
iodine chloride underwent a reaction with the solvent or an 
electron-donating impurity to yield dichloroiodide ion and 
some easily decomposed source of unipositive iodine. Only 
the latter type of product can account for the observation 
that the addition of excess chloride ion to the very dilute 
solutions of iodine chloride, including those which had 
undergone this ion-formation reaction to the extent of 85- 
90%, resulted in yields of about 96% of dichloroiodide ion 
based on the amounts of iodine chloride initially present in 
the solutions. Similar results were obtained with t-butyl 
alcohol. The solutions in ethy! alcohol were too unstable 
for such a quantitative demonstration. The extent of dis- 


sociation of dichloroiodide ion, itself, in various solvents 
was also estimated. In general dissociation was enhanced 
in polar solvents capable of complexing with the molecular 
halogen, but in trifluoroacetic acid, a non-complexing 
polar solvent, virtually complete dissociation was observed, 
and in acetonitrile and propionitrile, complexing polar 
solvents, unusually little dissociation was observed. (auth) 


6675 


THE +4 OXIDATION STATE OF PROTACTINIUM IN 
AQUEOUS SOLUTION. S. Fried and J. C. Hindman 
(Argonne National Lab., Lemont, Ill.). J. Am. Chem. Soc. 
76, 4863-4(1954) Oct. 5. 

~The +4 oxidation state of Pa was prepared in solution in 
the absence of other metal ions by reduction of PaCl, with 
H, at 600 to 800°C. The PaCl, was sublimed to one end of a 
capillary tube, which was sealed off. The capillary tube 
was crushed in O,-free HCl in a N,-filled dry box. The 
PaCl, appeared to go into solution readily. The absorption 
spectrum was determined, and the oxidation state tested 
with Np**. (J.S.R.) 


ANALYTICAL PROCEDURES 

6676 

Picatinny Arsenal 

THE DETERMINATION OF TIN, IRON, AND MOLYBDENUM 
IN TITANIUM OR TITANIUM ALLOYS (PAPER 
CHROMATOGRAPHY — POLAROGRAPHY — COLORIM ETRY). 
I. Kolier and C. Ribaudo. Nov. 30,1953. 39p. (AD- 
24828; PA-1985) 

A method involving the solution of the sample in concen- 
trated HCl, oxidation with H,O., and dilution to a specific 
volume was developed for the determination of Sn, Fe, and 
Mo in Ti metal and alloys. An aliquot of the sample solution 
was placed on a strip of filter paper and chromatographed 
with a butanol—HCl solvent mixture for 16 to 20 hr. Sn, Fe, 
and Mo were separated from Ti and, in many cases, dif- 
ferentially separated in well-defined bands. The bands con- 
taining the metals were cut from the filter paper strip, and 
the metals were analyzed. Sn was determined polaro- 
graphically. Fe and Mo were determined colorimetrically 
or polarographically if a complete separation on the paper 
strip were obtained. When a complete separation of the 2 
metals was not obtained, the metals were determined 
colorimetrically. (auth) 

6677 

Pitman-Dunn Labs., Frankford Arsenal 
DETERMINATION OF BORON IN TITANIUM ALLOYS BY 
MEANS OF ION EXCHANGE. G. Norwitz and M. Codell. 
Oct. 1953. llp. (MR-565; AD-24699) 

A rapid method for the determination of B in Ti alloys 
containing 0.025 to 1% B was developed. In this method 1 or 
2 g of the sample are dissolved in HCl, and the Ti and B are 
oxidized with HNO,. The solution is passed through a cation 
exchange column to remove the bulk of the Ti. A CaCO, 
separation is made to remove the residual Ti and adjust the 
acidity. The B is then titrated with standard alkali after the 
addition of mannitol. None of the elements found in com- 
mercial Ti alloys interferes with the method. (auth) 

6678 


Radiation Lab., Univ. of Calif., Berkeley 

SEPARATION OF IRON, COBALT, ZINC, AND PHOS- 
PHORUS ON SYNTHETIC RESIN. Harold L. Helwig. 
James K. Ashikawa, and Elmer R. Smith. July 19. 1954. 
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llp. Contract W-7405-eng-48. (UCRL-2655) 

An ion-exchange column technique, employing Dowex-I 
anion-exchange resin, for the separation of radioactive 
jron, cobalt, and zinc in neutron-irradiated biological 
tissue ash is presented. The method described is 
particularly useful as a radiochemical technique because 
phosphorus, a common contaminant with cation exchangers, 
js easily separated from the cations mentioned. (auth) 
6679 
METHODS OF SPECTROCHEMICAL TRACE ANALYSIS. 
IV. THE SPECTROCHEMICAL TRACE ANALYSIS OF 
PUREST ALUMINUM. FF. A. Pohl. Translated from Z. 
anal. Chem. 142, 19-27(1954). 7p. (AEC-tr-1954) 
6680 
THE ANALYTICAL CHEMISTRY OF THORIUM. THE USE 
OF SEBACIC ACID AND SODIUM NAPHTHIONATE FOR 
THE SEPARATION OF THORIUM FROM URANIUM. M. 
Nageswara Rao and Bh. S. V. Raghava Rao. Translated 
from Z. anal. Chem. 142, 27-30(1954). 3p. (AEC-tr-1955) 
6681 
DETERMINATION OF ISOTOPIC CARBON IN ORGANIC 
COMPOUNDS. K. E. Wilzbach and W. Y. Sykes (Argonne 
National Lab., Lemont, Ill.). Science 120, 494-7(1954) 
Sept. 24. yy 

A method is described for the determination of isotopic 
carbon in organic compounds which involves heating the 
sample with copper dioxide in a sealed tube and isolating the 
CO, produced by fractional condensation in a vacuum. The 
method is applicable to a wide variety of compounds, and 
yield results are reproducible to 1% and agree with values 
obtained by a more elaborate procedure based on Pregl 
combustion. The method is suggested for possible develop- 
ment into a satisfactory analytic method for total carbon. 
(C.H.) 
6682 
THE DETERMINATION OF TITANIUM BY HIGH- 
PRECISION ABSORPTIOMETRY. W. T. L. Neal (National 
Physical Lab., Teddington, Middlesex, England). Analyst 
79, 403-13(1954) July. 
~The titanium content of titanium-base alloys and pure 
titanium metal can be determined absorptiometrically with 
a precision (coefficient of variation) of 0.03% with a Unicam 
SP500 spectrophotometer at a wavelength of 4100A, use 
being made of the color of the titanium —hydrogen peroxide 
compound in solutions with an optical density of 2.5 to 3.0 
in l-cm cells An analysis is made of the effect of factors 
liable to influence the precisionand accuracy of the deter- 
mination, and the techniques required to secure high 
precision are described in detail. (auth) 


6683 

THE DETERMINATION OF TITANIUM IN URANIUM— 
TITANIUM ALLOYS BY DIFFERENTIAL ABSORPTIOM- 
ETRY. G. W.C. Milner and P. J. Phennah (Atomic 
Energy Research Establishment, Harwell, Berks, England). 
Analyst 79, 414-24(1954) July. 

~The differential absorptiometric technique has proved 
Suitable for the determination of from 5 to 75% of titanium 
in titanium —uranium binary alloys. The yellow color 
produced by titanium with hydrogen peroxide in 2.5N sul- 
phuric acid solutions was used in this work, and optical 
density measurements were made with both the Beckman 
DU spectrophotometer and the Spekker absorptiometer 
model H 760. Good agreement was found between the re- 
sults determined with these instruments, showing that the 


Spekker absorptiometer has a potential use in the deter- 
mination of major alloying constituents. Although macro 
amounts of uranium can be determined differentially, this 
determination proved impossible in the presence of titani- 
um. The theoretical principles of differential absorptiom- 
etry are summarized. (auth) 


6684 

SEPARATION OF RHODIUM (III) FROM IRIDIUM (IV). 
SPECTROGRAPHIC AND SPECTROPHOTOMETRIC EVALUA- 
TION. Gilbert H. Ayres and Charles M. Maddin (Univ. of 
Texas, Austin). Anal. Chem. 26, 671-4(1954) Apr. 

Rapid and specific methods of analysis were required for 
the evaluation of the sharpness of separation of rhodium(II) 
from iridium(IV) by selective reduction of the rhodium (III) 
to the metal by titanium(II]) chloride. Spectrographic 
methods of analysis were developed, using the porous cup 
electrode technique with a high voltage spark source and the 
Rh 3434.9/Co 3455.2 and Ir 2849.7/Co 3455.2 line pairs. 
Relative analysis errors were about 2.8%, and the lower 
limits of detection were 0.5 ppm for rhodium and 50 ppm for 
iridium; smaller amounts of iridium were determined 
spectrophotometrically. Precipitations of rhodium(II]) as 
metal were made from boiling solutions; the amount of 
rhodium failing to precipitate was determined spectro- 
graphically, while the iridium which coprecipitated with the 
rhodium was determined spectrophotometrically. Evaluation 
of separations of disproportionate amounts of rhodium(II]) 
and iridium(IV) showed a separation of about 99.7% for each 
element. The amount of rhodium failing to precipitate and 
the amount of iridium coprecipitating were both independent 
of the quantity of the other-element present. The results in- 
dicated that, in a gravimetric separation of rhodium from 
iridium, there exist compensating errors of small magni- 
tude. (auth) 

6685 

POLAROGRAPHIC DETERMINATION OF ZINC IN PLANT 
MATERIALS. O.N. Hinsvark, Wm. H. Houff, S. H. 

Wittwer, and H. M. Sell (Michigan State Coll., East Lansing). 
Anal. Chem. 26, 1202-4(1954) July. 

Zinc in plant material is determinable with a minimum of 
effort and manipulation by utilizing the zincate polaro- 
graphic curve. The ashed sample is treated with a 1M 
tetrasodium Versenate solution to prevent coprecipitation 
of the zinc in the sample, then dissolved in 1.5N sodium 
hydroxide to obtain essentially all the zinc as the zincate 
ion. Zinc values obtained by this polarographic technique 
agree favorably with those obtained by standard AOAC 
methods. (auth) 


6686 
POLAROGRAPHY OF NIOBIUM. I. REDUCTION IN MIN- 
ERAL ACID MEDIA. S. K. Dhar (National Chemical Lab. 
of India, Poona). Anal. Chim. Acta 11, 289-96(1954) Sept. 
The formation and interconversion of the nitro-, chloro-, 
perchloro- and sulfato-complexes of niobium in mineral 
acid media and the reduction of the nitrocomplex have been 
studied. Conditions for a linear proportionality between the 
limiting current and the concentration of niobium in the mi- 
crogram range have been worked out. (auth) 


DEUTERIUM AND DEUTERIUM COMPOUNDS 

6687 

DETERMINATION OF THE ABSOLUTE CONCENTRATION 
OF DEUTERIUM IN THAMES RIVER WATER. G. R. 
Clarke, W. H. Denton, and P. Reynolds (Atomic Energy Re- 
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seareh Establishment, Harwell, Berks, England). Nature 
174, 469(1954) Sept. 4. 1 a 
~Mass spectrographic determinations of the D concentra- 
tion in Thames River water were made in 1953. The 
absolute values of D of three samples were 0.005800, 
0.01160, and 0.01740%. (J.S.R.) 


FLUORINE AND FLUORINE COMPOUNDS 
6688 
STRUCTURES OF MOLECULES AND CRYSTALS OF 
FLUOROCARBONS. C. W. Bunn and E. R. Howells (Im- 
perial Chemical Industries, Ltd., Welwyn Garden City, 
Herts, England). Nature 174, 549-51(1954) Sept. 18. 
X-ray-diffraction patterns were obtained of polytetra- 
fluoroethylene above and below the first-order transition 
which occurs at 20°C. Below 20°C the pattern is a typical 
fiber diagram of a crystalline polymer in which the crys- 
tals are oriented with the chain direction of the molecules 
approximately parallel to the direction of the drawing. The 
known cell parameters are given. A 13-atom helix is 
suggested as the chain characteristic. At 25°, disordering, 
which seemingly affects only the position of the molecules 
and not their configuration, is evident. Crystals of per- 
fluorocetane, which have been rotated around the normal to 
the flake, at room temperatures, diffraction patterns which 
are very similar to those of the high polymer fiber well 
above 30°C. Possible explanations for these configurations 
are given. (J.S.R.) 
6689 
DIELECTRIC CONSTANTS OF LIQUID CHLORINE TRI- 
FLUORIDE AND IODINE PENTAFLUORIDE. Max T. 
Rogers, H. Bradford Thompson, and John L. Speirs 
(Michigan State Coll., East Lansing). J. Am. Chem. Soc. 
76, 4841-2(1954) Oct. 5. 
~The dielectric constants of chlorine trifluoride and iodine 
pentafluoride have been measured in the range 0 to 42° at 
several frequencies and may be expressed by the equations 
€, = 4.754—0.018t, for chlorine trifluoride, and €, = 41.09 
—0.198t, for iodine pentafluoride. The results indicate that 
these substances are associated in the liquid state. (auth) 
6690 
IODINE PENTAFLUORIDE, FREEZING AND BOILING 
POINT, HEAT OF VAPORIZATION AND VAPOR 


PRESSURE-TEMPERATURE RELATIONS. Max T. Rogers, 


John L. Speirs, H. Bradford Thompson, and Morton B. 
Panish. (Michigan State Coll., East Lansing). J. Am. 
Chem. Soc. 76, 4843-4(1954) Oct. 5. 

The freezing point of pure iodine pentafluoride is 9.43 + 
0.01°, and the vapor pressure is given as a function of 
temperature by the equation log p(mm) = 3.6591 —2159.0/T. 
The calculated boiling point is 100.5°, and the heat of 
vaporization is 9.88 kcal/mole. (auth) 


MOLECULAR STRUCTURE 


6601 

DIRECTED VALENCES WITH SHARED f-ELECTRONS. 
M. G. Shirmazan and M. E. Dyatkina. Translated from 
Zhur. Fiz. Khim. 27, 491-4(1953). 4p. (AEC-tr-1956) 


The directions of maximal concentration of the electron 
atmosphere and maximal values of the f-functions and the 
positions of the series of f-functions in unreduced repre- 
sentations of diverse groups of symmetry were found. The 
directed valences with shared s, p, d, and f-clectrons for 


22 distributions of the o-bonds with coordination numbers 
from 2 to 8 were found. (auth) 


RADIATION CHEMISTRY 


6692 

Brookhaven National Lab. 

THE RADIATION CHEMISTRY OF NITRITE ION IN 
AQUEOUS SOLUTION. Harold A. Schwarz and Augustine 0, 
Allen. [1954] 38p. (BNL-2007) 

When deaerated solutions of KNO, at their natural pH are 
irradiated with y or x rays, the main initial reaction is a 
formation of hydrogen and hydrogen peroxide. As peroxide 
builds up, a radiation-induced reaction between nitrite and 
peroxide sets in, which results in the formation of nitrate, 
This reaction is slower the higher the nitrite concentration, 
The kinetics of the nitrite—peroxide reaction were studied 
in detail by the irradiation of synthetic mixtures, and the 
results were satisfactorily explained by a free radical 
mechanism. The main feature of the mechanism is a com- 
petition between H,O, and NO, for reaction with H atoms 
generated in the water. The yield for H-atom formation 
is found to be 2.4 per 100 ev. The initial yield of peroxide 
in the pure nitrite solutions is greater than the yield of 
hydrogen and decreases with increasing nitrite concentra- 
tion at concentrations below 0.002M. The effect of nitrite 
on the initial peroxide yield is qualitatively similar to the 
effect of bromide reported by Sworski. In nitrite solutions 
containing oxygen, an immediate nitrite oxidation occurs 
on irradiation, with a yield which increases with increas- 
ing ratio of the concentration of nitrite to that of oxygen. 
(auth) 


6693 
YIELDS OF HYDROGEN PEROXIDE IN THE DECOMPOSI- 
TION OF WATER BY COBALT y-RADIATION. I. EFFECT 
OF BROMIDE ION. Thomas J. Sworski (Oak Ridge National 
Lab., Tenn.). J. Am. Chem. Soc. 76, 4687-92(1954) Sept. 20, 
When air-saturated KBr solutions are subjected to cobalt 
y radiation, the initial yield of H,O, is dependent upon the 
concentration of KBr. It is proposed that the initial yield of 
H,O, in KBr solutions containing O, is equal to ‘‘F + 2E”’ 
when KBr is present in concentrations greater than 107° 
molar. The ‘‘molecular’’ yield of H,O, (formed by the 
combination of OH radicals in regions of high ionization 
density) is 0.75 molecule per 100 ev in sulfuric acid 
solutions at a pH of 2 and 0.78 molecule per 190 ev in 0.8N 
Sulfuric acid. A mechanism is presented in which KBr 
(even at concentrations as low as 10~° molar) decreases the 
‘‘molecular’’ yield of H,O, by reaction of bromide ion with 
OH radical in regions of high ionization density. (auth) 
6694 
HYDROGEN YIELDS IN THE RADIOLYSIS OF AQUEOUS 
SOLUTIONS. Harold A. Schwarz, John P. Losee, Jr., and 
Augustine O. Allen (Brookhaven National Lab., Upton}N. Y.). 
J. Am. Chem. Soc. 76, 4693-4(1954) Sept. 20. 
The yield of molecular hydrogen from irradiation of vari- 
ous neutral and alkaline aqueous solutions by y rays or hard 
x rays is now found to be 0.45 molecule per 100 ev, independ- 
ent of temperature from 4 to 65°. It is unchanged by addition 
of 0.4M NaCl but is lowered by addition of H,SO,. In acid 
solutions of potassium iodide, additional formation of hydro- 
gen occurs, which is suppressed by the presence of iodine; 
the additional hydrogen is believed to arise from an acid- 
dependent oxidation of iodide by H atoms, as postulated by 
Weiss. (auth) 
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6695 

Brookhaven National Lab. 

COLOR CENTERS INDUCED IN Al,O; BY REACTOR AND 
GAMMA-RAY IRRADIATION. Paul W. Levy and G. J. 
Dienes. [Aug. 9, 1954]. 1lp. (BNL-1975) 

The absorption bands induced in a-Al,O; by gamma and 
reactor irradiation have been studied. The slight coloration 
due toy rays saturates. Bands specific to reactor 
irradiation have been found and their growth studied. (auth) 


xide RARE EARTHS AND RARE-EARTH COMPOUNDS 
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ate. UNIT CELL DIMENSIONS OF SOME RARE EARTH 

ation, OXYFLUORIDES. N. C. Baenziger, J. R. Holden, G. E. 
lied Knudson, and A. I. Popov (State Univ. of Iowa, Iowa City). 
he J. Am. Chem. Soc. 76, 4734-5(1954) Sept. 20. 

The unit cell dimensions of the oxyfluorides of La, Pr, 
om- Nd, Sm, Gd, Eu, Tb, and Ce were determined from the back 
1S reflection lines of films in a powder camera using Cu K a 
n or Fe K a radiation. The method of preparation is given. 
ide (J.S.R.) 

SORPTION PHENOMENA 

6697 

ons Rensselaer Polytechnic Inst. 

s A COMPARISON OF THE ADSORPTION CHARACTER- 
s- ISTICS OF DIBORANE AND OTHER GASES ON SODIUM 


y CHLORIDE. Hadden Clark. Mar. 1. 1954. 42p. [For 
Mathieson Chemical Corp., Contract NOa(s)52-1023c] 
Subcontract M-318115. (MCC-1023-TR-28) 


sI- A low-temperature cryostat and a vacuum system were 
ECT constructed, and an adsorption system was set up by means 
onal of which adsorption isotherms for diborane, ethane, 

t. 20. methane, and xenon adsorbed on sodium chloride were ob- 
balt tained. Desorption hysteresis was shown for diborane only. 
< Two-dimensional critical temperatures were calculated for 
4 of the gases studied adsorbed on sodium chloride. Two- 


, dimensional heats of condensation, isosteric heats of ad- 
, sorption. and free energies of adsorption were calculated. 


(auth) 

6698 

ON THE THEORY OF ABSORPTION PROCESSES WHICH 
8N ARE ACCOMPANIED BY REACTIONS OF THE SECOND 

ORDER. M. Kh. Kishinevskii. Translated from Zhur. 
the Priklad. Khim. 27, 450-4(1954). 6p. (AERE-Trans-11/3/ 
th 5/460) hil 
| SYNTHESES 
6699 
Y). Washington Univ., Seattle 

A STUDY OF ELECTROLYTIC METHODS FOR THE 
arie PREPARATION OF TITANIUM BORIDE (thesis). James 
ard Elias Pederson. June 1954. 52p. [For Mathieson Chemi- 
oend- cal Corp.. Contract NOa(s)52-1023c]. (MCC-1023-TR-58) 
ition A study of the electrolysis of fused salt systems, con- 
taining titanium dioxide and sodium or calcium, was made. 
iro- The possibility of the preparation of titanium boride (TiB,) 
e; was of particular interest. During the electrolysis of 
° various sodium tetraborate baths, evidence of the forma- 
y tion of sodium metal was observed, and titanium dioxide was 


concentrated in the amode deposit. During the electrolysis 
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of the titanium dioxide —calcium tetraborate —calcium 
fluoride baths, calcium metaborate crystals (CaB,O,) were 
formed on the anode. Also, partial reduction of titanium at 
the cathode occurred, as evidenced by a violet color in acid 
solutions of the cathode deposits. From the above, it was 
concluded that primary reduction of sodium or calcium had 
taken place and that these in turn had reduced some of the 
boron and titanium present, conditions which should 
seemingly favor the formation of titanium boride. However, 
the presence of titanium boride was never observed. It was 
felt that an explanation for this formation not occurring was 
the possibility of electromagnetic mixing, which could be 
caused by an induction set up by the furnace heater coil. 

It is therefore felt that a study of the electrolysis of these 
titanium dioxide—tetraborate systems in a direct 
resistance-type furnace would be justified. (auth) 


TRACER APPLICATIONS 

6700 

ISOTOPIC SELECTION IN THE NEOGENESIS OF LABILE 
METHYL GROUPS FROM MONODEUTERIO-, MONO- 
TRITIO-, C“-LABELED METHANOL. Julian R. Rachele, 
Edward J. Kuchinskas, Joseph E. Knoll, and Maxwell L. 
Eidinoff (Cornell Univ. Medical Coll. and Sloan- Kettering 
Inst. for Cancer Research, New York). J. Am. Chem. Soc. 
76, 4342-5(1954) Sept. 5. 

~~ This study demonstrates that the mode of labeling a 
multiple hydrogen-bonded carbon in a biological precursor 
with deuterium of tritium has a pronounced effect on the 
quantitative results of a metabolic experiment designed to 
show the fractionation of the hydrogen isotopes in vivo. A 
fractionation factor of the order of 1.3 was obtained for 
tritium versus deuterium when methanol containing CH,D, 
CH,T, and C'*H, as methyl groups is converted in the rat to 
the methyl groups of tissue choline and creatine. In an 
earlier study where methanol labeled with CD,;, CH,T, and 
C'*H, methyl groups was administered, the magnitude of the 
same fractionation factor was about 3. Formate, isolated 
from urine in the present study, showed a fractionation 
factor of about 1.7 between tritium and deuterium. (auth) 


URANIUM AND URANIUM COMPOUNDS 


6701 
Hanford Works 
SELF-DIFFUSION OF URANYL ION AND THE URANIUM 
TRIBUTYL PHOSPHATE COMPLEX. H. T. Hahn. July 20, 
1954. 20p. Contract W-31-109-Eng-52. (HW-31803(rev.)) 
Additional values for the diffusion of various uranyl 
species have been determined by the capillary-cell tech- 
nique using U?™ as tracer. The diffusion constant of (UO,)** 
in concentrated uranyl nitrate solutions was found te de- 
crease with increasing concentration. In 1M solution the 
diffusion coefficient was found to increase somewhat with 
increasing nitric acid concentration. The diffusion constant 
of the U-2 TBP complex was determined in solutions of 
varying tributyl phosphate concentration, using kerosene 
and carbon tetrachloride as diluent. The diffusion 
coefficient was found to vary inversely with the viscosity of 
the organic phase at 25°C. The values of the diffusion co- 
efficient in 30 per cent TBP-Amsco solutions for 0.44M 
uranium were found to be 1.27, 1.47, and 1.79 x 10% 
cm’/sec at 25, 30. and 35°C. respectively. From these data 
the activation energy for the diffusion of the U-2 TBP 
specics was calculated to be 5.68 kcal/mole. (auth) 
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6702 
A NEW OXIDE OF URANIUM U;0,;. Pierre Jolibois. 
Translated from Compt. rend. 224, 1395-6(1947). 2p. 
Available from Associated Technical Services (Trans. 
O3F4F), East Orange. N. J. (AEC-tr-1951) 

Data are presented on the preparation, properties, and x- 
ray-diffraction pattern of U;0;. (C.H.) 
6703 
OXIDATION OF UO, AT LOW TEMPERATURES. P. Perio. 
Translated from Bull. soc. chim. France (5), 20, 256-63 
(1953). 17p. Available from Associated Technical Services 
(Trans. 04F4F), East Orange, N. J. (AEC-tr-1952) 

An abstract of this paper appears in Nuclear Science 
Abstracts as NSA 7-2537. 


6704 

PHYSICO-CHEMICAL PROPERTIES OF THE FLUORINE 
COMPOUNDS OF TETRAVALENT URANIUM. V.G. 
Khlopin and M. L. Yashchenko. Translated from Izvest. 
Akad. Nauk S.S.S.R. Otdel. Khim. Nauk, No. 2-3, 87- 
97(1942). 17p. (AEC-tr-1959) 

On the basis of a detailed study of the electrical conduc- 
tivity and pH of solutions of fluorine compounds of tetra- 
valent uranium of varying over-all composition in the 
absence of oxygen in the air, it is concluded that in solution 
all three fluorides of uranium containing different quantities 
of chemically combined water yield one and the same 
substance, to which the structure [UF,(OH),]H, is ascribed. 
It is impossible to judge the structure of these compounds 
when in solid form on the basis of their behavior when in 
solution. Solutions of a compound whose over-all compo- 
sition is UF,NH,F - '/, H,O were subjected to similar 
analysis, and it was shown that when in solution it decom- 
poses into the compounds [UF,(OH),]H, and NH,F, and it is 
thus also impossible to judge its structure when in solid 
form on the basis of data obtained. (auth) 


WASTE DISPOSAL 
6705 


Sedgwick Labs. of Sanitary Sciences., Mass. Inst. of Tech. 
A STUDY OF THE LIME-SODA SOFTENING PROCESS AS 
A METHOD FOR DECONTAMINATING RADIOACTIVE 
WATERS. Robert F. McCauley, Robert A. Lauderdale, 
and Rolf Eliassen. Sept. 1, 1953. 94p. Contract 
AT(30-1)-621. (NYO-4439) 

This research was concerned with a study of the capacity 
of the lime-soda softening process for removing radio- 
isotopes from water. In particular. it was a study of the 
capacity of this softening process for removing radioactive 
strontium. During the course of this work two important 
investigations were made. (1) The mechanism by which 
strontium was coprecipitated with calcium carbonate in 
lime-soda softening was determined to be one of mixed 
crystal formation. This study was made by use of the 
principles of physical and crystal chemistry and by x-ray 
diffraction. These methods showed that this mixed crystal 
coprecipitation was characterized by: (a) Increased per 
cent removal of the coprecipitated strontium was noted with 
an increasing per cent removal of the calcium ion which it 
replaced in mixed crystal formation; (b) Uniformity of the 


' per cent removal of the strontium ion was observed with 


varying concentrations of stable strontium; and (c) A 
straight line variation occurred in one of the lattice con- 
stants of the precipitated calcite crystals with increasing 


concentrations of strontium in the treated waters. (2) A 
method of repeated precipitation was studied in connection 
with the removal of radioactive strontium with lime-soda 
softening. By use of this process it was possible to reduce 
strontium activity from 200 counts per second or higher 
to near background. (auth) 


ENGINEERING 
6706 
Knolls Atomic Power Lab. 
ANALYSIS OF SHORT TAPERED AXISYMMETRICAL 
SHELLS. G. Horvay, C. Linkous, and J. S. Born. [1954] 
20p. Contract W-31-109-Eng-52. (AECU-2930) 

Extending recent work by Hildebrand, formulas are 
established for the effects of axisymmetrical edge moments 
and edge shears on short shells of variable wall thickness 
and variable meridional curvature. While the formulas are 
inferior in accuracy to those developed for bolted flange 
assemblies by Waters, Rossheim, Wesstrom and Williams, 
in simplicity of use and speed of calculations they are ona 
par with the well-known Geckeler formulas, without being 
subject to many of the latter’s limitations. The formulas 
are particularly suited for the analysis of the tapered hub 
portion of a flanged shell. Other uses are also obvious. 
Particular applications to redundant shell (torus-type) 
problems will be given in a separate paper. (auth) 
6707 
DRY MIXING OF SOLIDS. Lincoln T. Work. Chem. Eng. 
Progr. 50, 476-9(1954) Sept. 

A brief review is given of the problem of mixing and 
segregation. Batch, continuous, and system mixing are 
described. Devices used are illustrated. (J.S.R.) 


AEROSOLS 

6708 

NEW DEVELOPMENTS IN AIR CLEANING. Leslie Silver- 

man (Harvard Univ., Boston, Mass.). Am. Ind. Hyg. Assoc, 

Quart. 15, 183-92(1954) Sept. 
Devices available for air cleaning are described and 

evaluated. (C.H.) 


HEAT TRANSFER AND FLUID FLOW 

6709 

Quartermaster Research and Development Labs., Phila- 
delphia 

METHODS OF DETERMINING THE THERMAL CONDUC- 
TIVITY OF FIBROUS MASSES. (AN ABSTRACT BIBLI- 
OGRAPHIC SERIES NO. 26. Francis D. Horigan. Feb. 
1953. 18p. (AD-26701) 

6710 

METHODS FOR STUDYING THE THERMAL RESISTANCES 
OF SPRAYED AND ELECTRO-DEPOSITED METAL COAT- 
INGS. R. W. Powell, and M. J. Hickman (National Physical 
Lab., Teddington, Middlesex, England). Brit. J. Appl. Phys. 
5, 312-15(1954) Sept. 


~ Two methods are described for investigating the additional 
thermal resistance introduced when the plane end of a metal 
bar is coated with sprayed stcel or an electro-deposited 

metal. One is applicable to unground surfaces and involves 
the use of a thermopile for surface temperature mcasure- 
The other can only be used on flat surfaces and isa 


ment. 
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modification of the divided bar method. When applied to 
coatings a few millimetres thick, this method enables deter- 
minations to be made both of the thermal resistance of the 
deposited metal and of its bond to the underlying metal. The 
thermal conductivity of sprayed steel was about one-seventh 
that of a similar steel inthe normal form. (auth) 


PUMPS 


6711 
RECENT SOLUTIONS TO PUMPING PROBLEMS. C. J. B. 
Mitchell (E. I. duPont de Nemours and Co., Wilmington, 
Del.). Chem. Eng. Progr. 50, 431-5(1954) Sept. 

The increasing severity of the service conditions to 
which pumps are being subjected has caused an increased 
interest in sealing the rotating shaft in pumps or in the 
elimination of the need for a sealing device. Special sealing 
arrangements are discussed, and some packingless pumps 
are described. (J.S.R.) 


6712 


DESIGN AND DEVELOPMENT OF SEAL-LESS PUMPS. 
D. P. Litzenberg and H. T. White (Chempump Corp., 
Philadelphia, Penna.). Chem. Eng. Progr. 50, 436-44(1954) 
Sept. 

The basic design for sealless pumps is the combined 
pump and motor approach. Detailed design considerations 
are described. (J.S.R.) 


6713 


HIGH-TEMPERATURE CENTRIFUGAL PUMPS. H. W. 
Savage and W. G. Cobb (Oak Ridge National Lab., Tenn.). 
Chem. Eng. Progr. 50, 445-8(1954) Sept. 

The unusual structural, material, sealing, auxiliary, 
instrumentation, and reliability problems presented by 
high-temperature centrifugal pumps for liquids above 
1000°F are presented. (J.S.R.) 


RADIOGRAPHY 
6714 


INDUSTRIAL RADIOGRAPHY AND THE LINEAR ACCELER- 
ATOR. C. W. Miller (Metropolitan-Vickers Electrical Co., 
Ltd., Trafford Park, Manchester, England). J. Brit. Inst. 
Radio Engrs. 14, 361-76(1954) Aug. 
To obtain maximum sensitivity of flaw detection in the 
radiographic examination of thick specimens encountered in 
heavy engineering, several aspects of the x-ray equipment 
must be considered. The most important factors are the en- 
ergy of the radiation and the size of the source, while in 
order to obtain reasonably short exposure times a large x- 
ray Output is required. It is shown that, due to the complex 
process involved. the absorption of radiation at first de- 
creases as energy is increased, but reaches a minimum and 
thereafter rises to some asymptotic value. The energy for 
minimum absorption depends on the absorbing substance, but 
for the materials used in engineering it will be some few 
Mev. Since the inherent unsharpness of the photographic 
image increases with energy, it can be shown that optimum 
results may be expected with equipment operating at an en- 
ergy of the order of 4 Mev. The development of the travel- 
ling-wave linear accelerator. which is briefly described, has 
made possible compact cquipments to operate at such an en- 
ergy, and the results of investigations into the suitability of 
such equipments for industrial radiography are given. (auth) 
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6715 

Ames Lab. 

IMPROVED CALCIUM FLUORIDE SHAPES. D. R. Wilder 
and E. S. Fitzsimmons. Sept. 1, 1954. 12p. Contract W- 
7405-eng-82. (ISC-514) 

The properties of calcium fluoride are discussed with 
relation to utilization in refractory crucibles or liners. 
Conventional methods of slip casting and dry pressing are 
found to be practical. Expansion, shrinkage, density, and 
porosity characteristics of the fired material are con- 
sidered. (auth) 

6716 


Culcheth Labs., Research and Development Branch, Dept. 
of Atomic Energy (England) 

THE PREPARATION OF MAGNESIUM FLUORIDE CRUCI- 
BLES. W. E. Dennis and E. Proudfoot. Aug. 18, 1954. 
14p. (RDB(C)/TN-88) 

A method for producing magnesium fluoride crucibles, 
from —200 mesh Springfields material, involving the addition 
of 0.9% calcium fluoride, has been developed. The slip 
casting techniques in use for calcium fluoride have been 
modified for magnesium fluoride. It has been shown that the 
effect of small flux additions on the compressive strength of 
fluoride refractories is more readily explained on the basis 
of sqlid solubility than by the effect of a liquid film. (auth) 


CORROSION 

6717 

SUB-GRAIN BOUNDARY CORROSION IN HIGH-PURITY 
ALUMINIUM. M. Metzger (Columbia Univ., New York) and 
J. Intrater (Rutgers Univ., New Brunswick, N. J.). Nature 
174, 547-9(1954) Sept. 18. 

~ Sub-grain boundaries of properly heat-treated specimens 
of high-purity Al are particularly susceptible to corrosion 
by 7% HCl containing about 0.5 ppm of Cu added as CuCl). 
The attack is deep and selective. The sub-grain boundary 
corrosion is dependent on heat treatment; it is minimized 
by a rapid quench and increased by an insufficient quench 
from annealing temperatures. The dependence on heat 
treatment is presumed to involve the tendency of impurity 
atoms to concentrate near these boundaries. (J.S.R.) 


GEOLOGY AND MINERALOGY 

6718 

Division of Raw Materials, AEC 

PRELIMINARY REPORT ON URANIUM MINERALIZATION 
IN THE TROUBLESOME FORMATION, MIDDLE PARK, 
GRAND COUNTY, COLORADO, J. D. Schlottmann and 

L. E. Smith. Apr. 14, 1954. 1l4p. (RME-1042) 

Uranium was found in the Troublesome formation in 
Middle Park, Colo. The Park is a basin between the Front 
and Park Ranges in which pre-Cambrian, Permo- 
Pennsylvanian. Jurassic, Cretaceous and Tertiary rocks 
have been uplifted. folded and faulted. Uranium occurs in 
sandstones, clays and conglomerates of the lower 160 ft of 
the Troublesome formation of Tertiary age, and throughout 
an area extending 10 miles east-west and 4 miles north- 
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south. The individual deposits vary from 1 to 4 ft in thick- 
ness and from 10 to 20 ft in length. Carnotite, autunite, and 
schroeckingerite are found with brown and green vanadium 
minerals and carbonaceous detritus. Although these 
deposits are small and of low grade, it is probable that they 
will yield some uranium ore. Further geologic study and 
exploration are needed to completely evaluate them. (auth) 
6719 

Division of Raw Materials, AEC 

PRELIMINARY RECONNAISSANCE FOR URANIUM IN THE 
GREEN RIVER BASIN AND THE ROCK SPRINGS UPLIFT, 
SWEETWATER AND FREMONT COUNTIES, WYOMING. 

E. C. Winterhalder. Mar. 25, 1954. 10p. (RME-1045) 

Preliminary reconnaissance for uranium in the Green 
River Basin and the Rock Springs Uplift revealed anomalous 
radioactivity northwest of Oregon Buttes in the Tipton 
tomgue of the Green River formation and in the Cathedral 
Bluffs tongue of the Wasatch formation, and in the Tipton 
tongue in Red Creek Basin. Northwest of Oregon Buttes the 
uranium mineralization is in micaceous and arkosic sand- 
stone and is localized along folds and faults that were 
created by movement on the Continental fault. In the Red 
Creek Basin the anomalous radioactivity is in light gray 
shale and in lenses of carbonaceous shale and coal. (auth) 
6720 
Tennessee Valley Authority, Wilson Dam, Ala. 
UTILIZATION OF FLORIDA LEACHED ZONE MATERIAL. 
PROGRESS REPORT [FOR] AUGUST-—SEPTEMBER 1954. 
12p. (RMO-2729) 

Methods of improving the filtration step in the process in 
which nitric phosphate is produced from leached zone ore 
were studied. Bench-scale tests were made to obtain 
additional imformation on the variables that affect the ex- 
traction of P,O; from leached zone ore, filterability of the 
extraction slurry, and washing of the filter cake. Pre- 
liminary tests indicate that about 70 to 80% of the P,O, in 
both high- and low-calcium ores was citrate-soluble after 
calcination at 900 to 1100°F. (For preceding period see 
RMO-2728.) (J.E.D.) 

@721 
U. 8. GEOLOGICAL SURVEY RADIOCARBON DATES I. 
Hans E. Suess (U. S. Geological Survey, Washington, D. C.). 
Science 120, 467-73(1954) Sept. 24. 

carbon dates are presented for a number of geologi- 
cal samples collected from various localities. Dates were 
determined by means of acetylene counting in the propor- 
tional region and comparison of test measurements with 
measurements on acetylene prepared from modern and 
infinitely old material. The dates are based on a 5568 + 30 
yr half life for radiocarbon. (C.H.) 


6722 

URANIUM IN THE POISON BASIN AREA, CARBON COUNTY, 
WYOMING. James D. Vine and George E. Prichard (U.S. 
Geologieal Survey, Washington, D. C.). U.S. Geol. Survey 
Cire. 344, 1954, Sp. 

Uranium minerals were found about 6 miles west of 
Baggs in the Browns Park formation of the Poison Basin 
area, Carbon Co., Wyo. A number of small occurrences are 
present over an area of several square miles. Uranophane- 
bearing sandstones contain as much as 3.21% uranium in 
select samples. The occurrences cannot be evaluated be- 
cause their dimensions and average grade have not becn 
determined. The presence of uranium, however. is 
significant beeause it indicates that uranium deposits may 


be present in the Browns Park formation and also in the 
underlying formations unconformably overlapped by the 
Browns Park. (auth) 


METALS AND METALLURGY 

6723 

Institute of Engineering Research, Univ. of Calif., Berkeley 
THE EFFECT OF TEMPERATURE, FREQUENCY ‘AND 
GRAIN SIZE ON THE FATIGUE PROPERTIES OF PURE 
ALUMINUM. Neville H. G. Daniels and John E. Dorn. 
Sept. 1953. 12p. Contract AF33-(038)-22608. (AD-23983) 

Results are discussed of a series of tests at a constant 
initial stress of 2450 psi at 8 temperatures at 25 cycles/miy 
and at 10 temperatures at 1440 cycles/min. The data in- 
dicated that frequency does have a marked effect on the 
number (N) of cycles of stress (S) required to produce 
failure at the higher temperatures. Calibration tests on 
light beams indicated that the error due to deflection of the 
fatigue machine flexure springs is not small enough to be 
neglected. A revised technique was used in recalibrating the 
heavy beams, and previous test data and S-N curves were 
corrected. Microscopic examinations of test pieces 
fractured at high temperatures suggested that the subgrain 
structure had become randomly oriented. X-ray back 
reflection photographs confirmed the random orientation 
near the fracture. (ASTIA) 

6724 

American Electro Metal Corp. 

AN INVESTIGATION OF VARIOUS PROPERTIES OF NiAl. 
PROGRESS REPORT NO. 5. William H. Herz. June 15, 
1953. 17p. Contract AF 33 (038)-10716. (AD-25102) 

Bars (9.5-in. rods) of NiAl + 5% Ni were fabricated in 3 
parts and welded together with a 0.02-in.-thick etched Cu 
shim. Attempts were made to produce similar long bars by 
sintering in a bell and subsequent swaging to reduce the 
diameter, but no full density was obtained, and a correct 
sintering cycle was not established for this method. Prom- 
ising results were obtained in establishing conditions for the 
extrusion of NiAl powder preparations. The transverse 
rupture strength of TiC + NiAl alloys was determined at 
room and elevated temperatures. (ASTIA abst.) 

6725 

Armour Research Foundation 

TITANIUM ALLOYS FOR ELEVATED TEMPERATURE 
APPLICATION. QUARTERLY REPORT NO. 10 [FOR] 
SEPTEMBER 1, 1953 TO NOVEMBER 30, 1953. W. F. 
Carew, F. A. Crossley, and H. D. Kessler. Dec. 24, 1953. 
36p. Contract AF 33(038)-22806. (AD-26374) 

Small pancake ingots of 8 alloys were made. and prepa- 
ration of 4 large ingots weighing 8 or 9 lb was begun. The 
following test data are given: (1) tensile test results for 
alloys including iodide Ti-6% Al and iodide Ti-6% Al-0.24% 
O and 0.5% O, (2) creep-rupture results for Ti-6% Al-4% V 
and the above iodide Ti-base alloys, (3) creep test results 
for Ti-6% Al-0.5% Si and Ti-6% Al-2% and 4% V. (4) evalu- 
ation of the stability of tensile properties to crecp exposure 
conditions for Ti-6% Al-0.5% Si and Ti-6% Al-4% V. and 
(5) bend test results for welded Ti-6% Al-0.5% Si sheet. 
Results indicated that Ti-8% Al-4% Mo as annealed at 900°C 
for 24 hr and water quenched was quite ductile. Subsequent 
aging at 550°C for 48 hr produced embrittlement in the 
above alloy when made with 140 BHN quality sponge, and 
reduced the ductility to '/, of its initial valuc in the alloy 
when made with 103 BHN quality sponge. The alloy Ti-7% 
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Al-3% Mo made with high-quality (103 BHN) sponge had 
good ductility after aging at 550°C. Creep tests for 1000 hr 
were conducted on specimens of Ti-6% Al-0.5% Si and Ti- 
6% Al-2% and 4% V alloys. The creep specimens were ten- 
sile tested upon conclusion of the 1000 hr creep test. The 
Ti-6% Al-0.5% Si specimens were brittle. A Ti-6% Al-4% 
Vv specimen had essentially the same tensile properties as 
an unexposed specimen. As-welded sheet specimens of 
Ti-6% Al-0.5% Si were successfully bent around a 5T 
radius mandrel without cracking. (See also AD-7415, AD- 
22069) (auth) 

6726 

Engineering Research Inst., Univ. of Mich. 

THE INFLUENCE OF SURFACE TREATMENT ON THE 
FATIGUE PROPERTIES OF TITANIUM AND TITANIUM 
ALLOYS. PROGRESS REPORT NO. 6. L. Thomassen, 

M. J. Sinnott, and A. W. Demmler, Jr. Dec. 1953. 12p. 
Contract AF33(616)-26, Suppl. S-2(53-582). (AD-26412) 

All-a Ti alloy containing 5% Al and 2.5% Sn was sub- 
jected to 3 types of surface treatment and 2 types of 
machined notches. The resulting fatigue strength of the 
all-a alloy was superior to that reported for annealed Ti- 
175A, but not as great as that of annealed RC-130B. Shot- 
peening improved the fatigue life of the materials at higher 
stress levels, but produced no marked improvement over 
the hand-finished surface at lower stress levels. Grinding 
resulted in inferior properties. A machined V-notch or 
square notch decreased the fatigue life of the alloy from 
35 to 65%, depending on the notch type and fatigue life 
level. (ASTIA abst.) 

6727 

Battelle Memorial Inst. 

THE EFFECT OF GRAIN SIZE ON THE MECHANICAL 
PROPERTIES OF TITANIUM AND ITS ALLOYS. THIRD 
QUARTERLY PROGRESS REPORT. F. C. Holden, H. R. 
Ogden, and R. I. Jaffee. Oct. 1, 1953. 28p. Contract 
AF33(616)-412. (AD-26678) 

Sheet tensile- and bend-test specimens made from 0.5-lb 
ingots of Ti and Ti-Cr-Mo alloys were tested to provide 
data for the large-ingot program. The specimens were 
annealed 1 hr at 600, 800, and 900°C and then air-cooled. 
Serious contamination resulted from heat treatment in air 
on sheet specimens above 800°C. At 900°C, diffusion of O 
and N occurred through the entire section. Air anneals for 
about 1 hr at 800°C on bar stock produced surface contam- 
ination which could be descaled. A series of heat treat- 


ments was conducted to obtain data on grain-size conditions. 


Preliminary results indicated a pronounced decrease in the 
rate of growth of @ grains from retained 8 when the 6- 
grain size is large. The bend and tensile properties of the 
a, 8, and a-8 alloys are tabulated for various micro- 
structural conditions. (See also AD-21532) (auth) 
6728 
Metals Research Lab., Case Inst. of Tech. 
AN INVESTIGATION OF SCALING OF ZIRCONIUM AT 
ELEVATED TEMPERATURES. QUARTERLY STATUS 
REPORT NO. 5 [FOR] JUNE 2 TO SEPTEMBER 2, 1954. 
W. M. Baldwin, Jr., D. J. Garibotti, and H. Green. Sept. 
17,1954. llp. Contract AT(11-1)-258. (AECU-2928) 
Several aspects of the oxidation of zirconium in air 
were investigated. Specimens were scaled in atmospheres 
of O, and N, at 800°, 900°, and 1000°C to determine the 
effect of N, on the scaling characteristics of zirconium. 
Data are presented graphically. (For preceding period see 
AECU-2884.) (auth) 


6729 

Argonne National Lab. 

THE FORMING OF ZIRCONIUM BY IMPACT EXTRUSION. 
W.G. Rauch. Sept. 15, 1954. 13p. Contract W-31-109- 
Eng-38. (ANL-5286) 

Attempts to impact extrude bare zirconium blanks at 
room temperature were unsuccessful. Hot impact extrusion 
of bare zirconium blanks at about 500°C was more success- 
ful but still unsatisfactory. Hot extrusion of zirconium 
blanks jacketed in copper or aluminum was much more 
successful, and several satisfactory cans up to 8 in. long 
and with wall thickness as thin as '/;, in. have been pro- 
duced. Best results were obtained with a relatively slow 
extrusion speed of not more than 18 strokes/minute. (auth) 
6730 
Foote Mineral Co. 

ZIRCONIUM ALLOY PROJECT. REPORT NO. 2. Felix B. 
Litton. Mar. 13, 1950. 23p. Contract W-33-038-AC- 
20168. (ATI-90438) 

Progress made in the research work on zirconium alley 
to determine its physical characteristics is discussed. 
Quenching either iodide bar or arc melted zirconium from 
above the transformation temperature increased its hard- 
ness and somewhat decreased its ability to absorb cold 
deformation. Initial hardness of arc melts was a function 
of the N and O content. Good rollability was not obtained on 
ingots containing more than 0.5% total oxygen and nitrogen 
content. Regarding the oxidation characteristics of three 
lots of iodide zirconium metal containing increasing 
amounts of aluminum, it appeared that no mathematical 
equation would define the curves, but the rate was probably 
a parabolic function of time and temperature modified by 
aluminum content. One deposition of high hafnium (80%) — 
zirconium (20%) was made in order to determine the con- 
ditions for deposition. (auth) 

6731 

Battelle Memorial Inst. 

BRAZING NICHROME V WITH GE-81 ALLOY. H. A. 
Saller, J. T. Stacy, and H. L. Klebanow. Aug. 27, 1954. 
18p. Contract W-7405-eng-92. (BMI-947) 

Tensile strengths and ductilities of Nichrome V joints 
brazed with GE-81, a nickel—chromium — silicon brazing 
alloy, were determined at room temperature and at 1200, 
1650, and 1800°F. The effect of annealing on these proper- 
ties was also investigated. At room temperature, joint 
strengths varied from 54,000 to 70,000 psi in the as-brazed 
condition and from 83,000 to 99,000 psi in the annealed con- 
dition. Annealing had no effect on joint strength at the 
elevated temperatures. Joint ductility approximated that 
of the Nichrome V at 1650 and 1800°F. At room temper- 
ature and 1200°F, joints were very brittle and showed fillet 
cracks at less than 1% plastic elongation. Annealing in- 
creased room-temperature joint ductility about 25% amd the 
ductility at 1200°F about 160%. (auth) 

6732 
Air Materiel Command 
ZIRCONIUM IN MAGNESIUM. Hubert Altwicker, Aug. 
1948. 24p. (F-TR-1185-ND; ATI-27205) 
6733 
Air Materiel Command 
TERNARY MAGNESIUM ALLOYS CONTAINING ZIRCO- 
NIUM. Hubert Altwicker. Jan. 1949. 27p. (F-TR-1194- 
ND; ATI-22439) 

German research and accomplishments in magnesium- 
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zirconium alloys containing appreciable amounts of other 
metals are described. The metals employed for alloying 
were Al, Sb, Be, Ce, Mn, Ni, Si, Ag, Th, and Zn, and are 
divided into two groups, those that improve the properties 
of Mg-Zr systems, and those which have deleterious effects. 
It was determined that Al, Sb, Mn, Si and Sn would not alloy 
successfully with Mg-Zr systems, nor would beryllium in 
the presence of aluminum. On the other hand, beryllium in 
the presence of cadmium and zinc, cadmium, cerium, 
thorium, silver, or zinc improve Mg-Zr systems. Com- 
positions and physical properties of the principal German 
Mg-Zr alloys are listed, and presented in curves, tables, 
and photographs which enable American metallurgists to 
duplicate the German results. (auth) 
6734 
Battelle Memorial Inst. 
TITANIUM BIBLIOGRAPHY, 1900-1951. Charles A. 
Brophy, Beverly J. Archer, and Robert W. Gibson, comps. 
1952. 103p. Contract [DA-33-019-ORD-722]. (NP-4363) 
6735 
Utah Univ. 
AN ABSTRACT COMPILATION OF THE LITERATURE ON 
HIGH TEMPERATURE OXIDATION OF METALS. PART 1. 
W. Martin Fassell, Jr., Martha S. Chamberlain, and 
Robert C. Peterson. [1952?] 353p. Contract DA-04- 
495-ORD-237, Technical Report 3. (NP-5314) 
6736 
Minerals Research Lab., Inst. of Engineering Research, 
Univ. of Calif., Berkeley 
EFFECT OF STRESS ON CREEP AT HIGH TEMPER- 
ATURES. H. Laks, C. D. Wiseman, O. D. Sherby, and 
John E. Dorn. Sept. 1, 1954. 30p. Contract N7-onr- 
295, T. O. 2, Technical Report No. 37. (NP-5334) 
Experimental investigations revealed that the high tem- 
perature creep rate, €, is related to the stress, o, by 
€ ~ o" for low stresses and € ~ e®° for high stresses 
where 7 and £ are constants independent of the creep strain 
and temperature. According to a preliminary dislocation 
climb model for high temperature creep, the activation 
energy for creep should be that for self-diffusion and the 
effect of stress on the creep rate should depend on the 
number of active Frank-Read sources, and the rate of climb 
depends on the structure as determined by the pattern of 
climbing dislocations. Many of the experimental observa- 
tions on high temperature creep can be accounted for by this 
model. (auth) 


6737 

Armour Research Foundation 

DEVELOPMENT OF TRANSFORMATION DATA FOR 
SPECIAL TITANIUM ALLOYS. INTERIM TECHNICAL 
REPORT NO. 3 [FOR] MARCH 1, 1954—JUNE 30, 1954. 
A. W. Goldenstein and W. Rostoker. July 7, 1954. 32p. 
Contract DA-11-022-ORD-1292. (NP-5338) 

The isothermal transformation characteristics of a 
titanium alloy containing 7% manganese and 0.07% carbon 
were studied. The investigation included the establishment 
of a TTT chart, metallographic examination of transformed 
structures, and the measurement of tensile and impact 
properties of transformed specimens. Some correlations 
between heat treatment and structure were recognized. 
Heat treatment conditions for optimum combinations of 
tensile and impact properties were established. In addition, 
heat treatment conditions which induce brittleness were 


recognized. Several indications point to the occurrence of 
a transition phase at temperatures below 500°C. (auth) 


6738 

Utah Univ. 

HIGH PRESSURE OXIDATION OF METALS. TECHNICAL 
REPORT NO. 6. MOLYBDENUM IN OXYGEN. Robert ¢, 
Peterson and W. Martin Fassell, Jr. Sept. 1, 1954. 22p, 
Contract DA-04-495-ORD-237. (NP-5341) 

The temperature and pressure dependence of the reac- 
tion of molybdenum in oxygen was investigated from 525 to 
700°C at pressures from one atmosphere to 47.6 atms, 
(700 psia). Molybdenum was found to oxidize linearly from 
525 to 650°C at all pressures investigated. No dependence 
was observed from 525 to 550°C at pressures above one 
atmosphere. From 550 to 700°C the oxidation rate of 
molybdenum was dependent on oxygen pressure. The pres- 
sure dependence from 550 to 650°C may be expressed by 
v =k’ 6 where k’ is the specific rate constant and 6 = 
(k;Co,)/(1+k;C o,) where k; is the equilibrium constant for 
the adsorption of oxygen at the surface site of reaction. An 
unusual pressure sensitive transition from a linear rate to 
some type of protective rate was observed at 650 to 700°C, 
(auth) 

6739 

Laboratories for Research and Development, Franklin Inst. 
THE GALLIUM-— ANTIMONY PHASE DIAGRAM. I. G. 
Greenfield and R. L. Smith. Aug. 13. 1954. 26p. Con- 
tract AF18(600)-465. (NP-5343; TN-S4-176) 

6740 

Columbia Univ. School of Mines 

THE STUDY OF DIFFUSIONLESS PHASE CHANGES IN 
SOLID METALS AND ALLOYS. PROGRESS REPORT FOR 
THE PERIOD MARCH 1 TO MAY 31, 1954. T. A. Read, 
D. S. Lieberman, and M. S. Wechsler. Aug. 16, 1954. 4p. 
(NYO-3966; CU-18-54-AEC-904-Met.) 

A graphical method for determining the orientation of the 
interface plane separating the initial and final phases ina 
partially transformed specimen undergoing a diffusionless 
phase transformation has been developed. It is described 
as applied to the cubic to orthorhombic transformation in 
the AuCd alloy containing 47.5 at.% Cd. (For preceding 
period see NYO-3965.) (auth) 

6741 

Columbia Univ. School of Mines 

THE STUDY OF DIFFUSIONLESS PHASE CHANGES IN 
SOLID METALS AND ALLOYS. PROGRESS REPORT FOR 
THE PERIOD JUNE 1 TO AUGUST 31, 1954. T. A. Read, 
D. S. Lieberman, R. W. Balluffi, C. W. Chen, and J. K. 
Roros. Aug, 23, 1954. 5p. Contract AT-(30-1)-904. 

(NY O-3967; CU-19-54-AEC-904-Met.) 

Further work on the determination of structure and 
lattice parameters of the low-temperature phase of the 
AuCd alloy containing 50 at.% Cd is reported. Experiments 
to produce very thin crystals of AuCd with a desired 
orientation to gain new information concerning transforma- 
tion dynamics are also described. (For preceding period 
see NYO-3966.) (auth) 


6742 


New York Univ. Coll. of Engineering 

BETA PLASTICITY IN TITANIUM-BASE ALLOYS. 
INTERIM TECHNICAL REPORT NO. 4. 
June 30, 1954. 
(WAL-401/147-20) 


P. Albert and 
D. Barnette. 39p. Contract DA-30-069- 


ORD-869. 
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Rolling textures have been obtained for a series of alloys 
whose structures (before rolling) consisted of single-phase 
stable beta, alpha plus stable beta, metastable beta, alpha 
plus metastable beta, or alpha plus alpha prime. The 
texture for the stable beta alloys was found to be the com- 
bination {100} <110> and {112} <110> texture observed in 
most body-centered-cubic metals, while that for an alloy in 
which a small amount of martensite had formed was found 
to consist solely of the {112} <110> component. The alpha 
plus stable beta alloys, as well as the alpha plus metastable 
beta alloys in which the beta had not completely trans- 
formed during rolling, were found to exhibit the {112} <110> 
beta texture and an alpha texture consisting of a {0002} 
<1010> texture rotated some 30° to 40° about the rolling 
direction. One metastable beta alloy (25% Ta) was found to 
have a weak {0002} <1010> texture, rotated some 50° about 
the rolling direction, while a second alloy (13% Mo) with 
the same type of initial treatment did not transform during 
the rolling process and produced no discernible texture. 
The alpha plus alpha prime alloys were found to have two 
types of textures, one in which the texture closely 
resembled that observed in pure alpha, of a {0002} <1010> 
rotated some 30° about the rolling direction, and another in 
which the same texture was rotated some 40° to 70° about 
the rolling direction, and with minor peaks at 30° and 60° 
to the rolling direction, and at 50° to 80° to the rolling plane. 
(auth) 

6743 

CRYSTALLOGRAPHIC RELATIONSHIPS IN THE TRANS- 
FORMATION OF IRON. H. Neerfeld. Translated from 
Arch. Eisenhiittenw. 23, 471-3(1952). 12p. Available 
from Henry Brutcher (Trans. No. 3341), Altadena, Calif. 
(AEC-tr-1957) 


6744 

TRANSFORMATION IN A TITANIUM—CHROMIUM ALLOY. 
H. M. Otte (Columbia Univ., New York). Nature 174, 
506(1954) Sept. 11. 

A Ti—10% Cr alloy in the 8 phase was plastically de- 
formed at room temperature and —196°C. No transforma- 
tion of the body-centered cubic structure was observed. 

By prestraining the alloy 2% at room temperature, plastic 
deformation at —196°C produced transformation. (J.S.R.) 

6745 

MAGNESIUM CASTING ALLOYS FOR ELEVATED TEM- 

PERATURES. Kenneth Rose. Materials and Methods 40. 
87-9(1954) July. 

A study was made on elevated temperature alloys of Mg 
based upon the use of rare earths as the principal alloying 
constituents with the addition of Zr for grain refinement 
and zinc for better mechanical properties. Rare earths as 
the alloying elements were found suitable for service in the 
350 to 500°F range. The alloys having Th as the principal 
added metal were found to retain creep strength at tem- 
peratures of 500 to 700°F. (J.E.D.) 

6746 

THEORY OF THE DIFFUSION OF EXTRANEOUS ATOMS 
IN ALLOYS DURING THE PROCESS OF ORDERING. Il. 
M. A. Krivoglaz and A. A. Smirnov. Zhur. Eksptl’. i 
Teoret. Fiz. 24, No. 6. 673-80(1953). (In Russian) 

The problem of the diffusion of atoms inserted into the 
interstices of a face-centered crystal lattice of binary 
alloys, e.g.. AuCu,. during the disorder-order transition is 
discussed. The temperature and concentration dependence 
of the coefficient of diffusion is investigated for both the 


ordered and disordered state of the alloy. The effect of the 
disorder-order transition on the coefficient of diffusion is 
found to be greater for the face-centered than for the body- 
centered alloy lattices. (Science Abstracts) 
6747 
THE FORGEABILITY, CREEP STRENGTH, AND DUCTILI- 
TY OF MOLYBDENUM AND SOME OF ITS ALLOYS. J. 
H. Rendall, S. T. M. Johnstone, and W. E. Carrington 
(National Physical Lab., England). J. Inst. Metals 82, 
345-60(1954) Apr. aT 
Three aspects of the use of molybdenum and molybdenum- 
base alloys as heat-resistant materials have been investi- 
gated, using powder-metallurgy methods: (1) the forgeabili- 
ty of binary alloys; (2) the creep resistance at 1000° C 
of forgeable binary alloys; (3) the effect of processing 
variables and alloying additions upon the temperature of 
transition from ductile to brittle behavior in a simple bend 
test. The main conclusions drawn are: (a) Nearly all 
alloying additions have an adverse effect on forgeability, 
the effect being the greater the larger the difference in 
atomic diameter between the alloying element and molyb- 
denum. (b) The creep strength of forgeable alloys at 1000° C 


_ is not very much greater than that of molybdenum. (c) The 


effects of processing variables on the ductility of molyb- 
denum are very inconsistent, but it appears that increases 
in oxygen content, grain size, and porosity decrease the 
ductility of sintered molybdenum, (d) All alloying additions, 
except carbon, aluminium, and titanium, decrease the 
ductility of molybdenum. The improvement brought about 
by these elements is not large and is probably due to the 
resulting reduction of oxygen content. (auth) 

6748 

THE ARC MELTING OF METALS AND ITS APPLICATION 
TO THE CASTING OF MOLYBDENUM. G. L. Hopkin, J. 
E. Jones, A. R. Moss, and D. O. Pickman (Atomic Weapons 
Research Establishment, Aldermaston, Berks, England). 
J. Inst. Metals 82, 361-73(1954) Apr. 

The object of the investigation was to develop a plant 
and technique for the casting of molybdenum and molyb- 
denum-base alloys. The difficulties encountered in the 
melting of refractory metals are discussed, together with 
the reasons for the adoption of the present method and its 
scope and advantages for a range of such metals and alloys, 
including some of lower melting point. The design and 
operation of a plant capable of producing 1°/,-in.-diam. 
ingots of molybdenum are described, and the metallurgical 
features of the process are considered. Experimental 
observations on the behavior and characteristics of the 
metal-depositing arc in vacuum are recorded. (auth) 


6749 


THE PRESSURE WELDING OF MOLYBDENUM. A. R. 
Moss (Armament Research Establishment, Fort Halstead, 
England). J. Inst. Metals 82, 374-8(1954) Apr. 

The construction and use of a controlled-atmosphere 
pressure-welding chamber are described. The conditions of 
temperature and deformation necessary to produce satis- 
factory welds in commercial sintered molybdenum sheet, 
in both argon and hydrogen atmospheres, have been 
determined, and the effect of surface finish and cleanliness 
upon weldability studied. Welds have been made at tem- 
peratures as low as 690° C; welding below the recrystal- 
lization temperature (approximately 1200° C) is thus shown 
to be possible. By using inserts of various materials, the 
amount of deformation necessary to effect welding can be 
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considerably reduced. Electrodeposited chromium, with 
which sound welds have been produced, may prove es- 
pecially valuable in this connection, since chromium and 
its alloys can also serve as oxidation-resistant coatings 
on molybdenum. The use of plated sheets to serve a dual 
purpose is therefore envisaged. Pressure welds having 
high strength and ductility at room temperature have been 
produced on wrought cast molybdenum. (auth) 
6750 
FACTORS INFLUENCING BRITTLENESS IN ALUMINIUM— 
MAGNESIUM-—SILICON ALLOYS. I. R. Harris and P. C. 
Varley (Research Labs. of the British Aluminium Co., Ltd., 
Gerrards Cross, Bucks, England). J. Inst. Metals 82, 
379-93(1954) Apr. i 

The effect of composition, heat treatment, cold work, 
and structure on the brittleness and mechanical properties 
of a series of wrought aluminum —magnesium —silicon 
alloys containing 0 to 2% silicon and 0 to 2% magnesium 
has been investigated. It was shown that brittleness in the 
fully heat-treated alloys which were completely recrystal- 
lized with equiaxed grains was dependent on composition. 
When the alloys were solution treated at 540° C and sub- 
sequently precipitation treated at 175° C for 8 hr, excess 
silicon was found to be necessary for brittleness, but for 
the same degree of brittleness, the amount required varied 
with the percentages of magnesium silicide and iron pres- 
ent. Microscopic examination after etching indicated that 
maximum brittleness, as denoted by an Izod impact value 
of about 3 ft.-lb., was probably associated with the pref- 
erential grain-boundary precipitation of either free 
silicon or magnesium silicide, or both, to form a continuous 
network. The continuity of the grain-boundary network 
was dependent on the solution-treatment temperature, the 
rate of cooling from this temperature, and the precipitation- 
treatment conditions. Grain-boundary precipitation during 
air cooling took place more rapidly in alloys containing 
copper. The interval between quenching and precipitation 
treatment also affected the brittleness of some super- 
purity-base alloys. The effect of cold work before solution 


‘treatment and before precipitation treatment is discussed. 


Finally, the beneficial inhibiting effect of small additions 
of manganese and chromium on grain-boundary precipita - 
tion is dealt with. In extruded alloys containing either or 
both of these elements, the notch sensitivity, as measured 
by the Izod impact test, was found to be governed largely 
by the degree of recrystallization and the recrystallized 
texture of the material. (auth) 


6751 


TECHNIQUES FOR THE INVESTIGATION OF THERMAL 
CONDITIONS IN CONTINUOUS CASTING. D. M. Lewis 
(Aluminium Labs., Ltd., Banbury, Oxon, England). J. 
Inst. Metals 82, 395-413(1954) Apr. . 

The apparatus and techniques employed for a study of 
thermal conditions in the continuous casting of aluminum 
alloys are reported. Methods used for determining the 
solidification contour include pour-out or ‘‘dumping’’, 
dip-stick measurements, tracer additions of copper, and 
radioactive-tracer additions. The measurement of tem- 
peratures in solidifying billets and ingots is outlined, 
details being given of the thermocouple layout and of the 
equipment for amplification and high-speed recording of the 
signals. The method of producing isothermal distributions 
from the recorder charts is described. The limited in- 
formation available from the thermal analyses is supple- 


mented by calculations in which the Liebmann iteration 
method is employed and by use of an electrical tank 
analog in which various features of the casting process can 
be simulated. The possible value of the conducting-paper- 
field plotter is mentioned. Information on heat-transfer 
conditions, both in the mold and when the metal enters the 
sub-mold cooling arca, is of importance in mold design 
and for process control, and an experimental method of 
measuring heat transfer by means of thermocouple plugs 
is described. Heat-transfer values are also derived from 
temperature gradients in calculated temperature fields or 
may be measured directly by using a slight modification 
of the analog technique. (auth) 
6752 
THE PLACE OF SODIUM IN THE NEW METALS TECH- 
NOLOGY. Marshall Sittig (Ethyl Corp., New York). Chem, 
Eng. Progr. 50, 457-9(1954) Sept. _ 
The use of Naasa reducing agent for the production of 
various metals, particulary Ti, is discussed. It is also 
used as a finishing agent for Ti, Hf, and other metals. 
(J.S.R.) 


PHYSICS 


6753 

General Mills, Inc. 

[COMPREHENSIVE SURVEY ON FINE PARTICLE TECH- 
NOLOGY. VOLUME 4]. PARTICLE SIZE TECHNOLOGY. 
SURVEY OF TECHNICAL LITERATURE. REPORT NO. 
1233. E. N. Kemler, M. H. LaJoy, and E. N. Kemler, Jr. 
Sept. 9, 1953. 198p. Contract DA-18-064-CML-2336. 
(AD-25235) 

6754 

General Mills, Inc. 

[COMPREHENSIVE SURVEY ON FINE PARTICLE TECH- 
NOLOGY. VOLUME 1]. PATENT SURVEY OF FINE 
GRINDING TECHNOLOGY. REPORT NO. 1181. E. N. 
Kemler. Apr. 15, 1953. 308p. Contract DA-18-064- 
CML-2336. (AD-25334) 

6755 

General Mills, Inc. 

[COMPREHENSIVE SURVEY ON FINE PARTICLE TECH- 
NOLOGY. VOLUME 3]. SURVEY OF TECHNICAL 


LITERATURE ON GRINDING AND SEPARATION. REPORT 


NO.1191. E. N. Kemler, M. H. LaJoy, G. R. Whitnah, C. D. 
Fitz, R. J. Howe, and J. M. MacKenzie. May 15, 1953. 
148p. Contract DA-18-064-CML-2336. (AD-25425) 
6756 

General Mills, Inc. 

[COM PREHENSIVE SURVEY ON FINE PARTICLE TECH- 
NOLOGY. VOLUME 2]. PATENT SURVEY ON SEPARA- 
TION AND CLASSIFICATION. REPORT NO. 1187. E.N. 
Kemler. May 5, 1953. 197p. Contract DA-18-064-CML- 
2336. (AD-25426) 

6757 


National Bureau of Standards 


THERMODYNAMIC PROPERTIES OF BORON COMPOUNDS. 


Donald D. Wagman, Thomas R. Munson, William H. Evans. 
and Edward J. Prosen. Aug. 30, 1954. 2lp. (NBS-3456) 
A table of selected best values of the heat of formation, 
free energy of formation, entropy, and heat capacity, all at 
25°C, for a large number of compounds containing boron is 
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presented. The sources of the data from which the values 
are derived are also given. (auth) 

6758 

FREQUENCY METHOD OF ANALYZING INTERMITTENT 
REGULATING SYSTEMS. Ya. Z. Tsypkin. Translated by 
s. Kassel from Avtomatika i Telemekhan. 14, 11-33(1953). 
30p. (NBS-3620) 

A graphical method of plotting the frequency character- 
istic of an open and closed system of intermittent regulation 
is described. The frequency method employed permits 
investigation and analysis of a system starting from a 
frequency characteristic of the linear element. For compli- 
cated linear parts, the computation is simplified by use of 
internal feedbacks, lag clements, or elements with distrib- 
uted parameters. (K.S.) 

6759 
NEPA Div., Fairchild Engine and Airplane Corp. 
THERMAL CONDUCTIVITY OF AN ALUNDUM HOLLOW 


CYLINDER. J. J. Neely, J. B. Trice, and C. E. Teeter, Jr. 
Jan. 5, 1949. llp. Contract W-33-08-ac-14801(16250). 
(NEPA-NCR-2) 


A hollow Norton alundum cylinder was used as a standard 
to calibrate the radial heat transfer apparatus that has been 
used in the determination of thermal conductivity and heat 
capacity of project materials. A single Globar heating unit 
12 inches long by *4 inch diameter with a heating area 5 
inches in length was used as a source of heat. The tem- 
perature drop across the cylinder was measured by 
chromel—alumel thermocouples. The temperature range 
covered was 264 to 585°C (507 to 1085°F). The results 
varied from 0.023 to 0.27 watts em™*(°C cm™')”', which 
corresponds to a range of 1.33 to 1.56 BTU hr 
in British units. The small range of these values indicates 
that the thermal conductivity of alundum is fairly constant 
over the temperature range of these experiments. The 
values obtained correspond fairly well with the lower range 
of thermal conductivities for this substance as found in the 
literature. These few preliminary determinations tend to 
confirm the reliability of this method, which was previously 
used to determine the thermal conductivity of a Be,C hollow 
cylinder as reported in detail in report NEPA-812-SCR-27. 
(auth) 

6760 

Metals Research Lab.. Carnegie Inst. of Tech. 
ELECTROCHEMICAL STUDIES OF NON-AQUEOUS MELTS. 
QUARTERLY PROGRESS REPORT FOR PERIOD ENDING 
JULY 1, 1954. Robert F. Mehl and Gerhard Derge. Oct. 
11.1954. 25p. Contract AT(30-1)-1024. (NYO-3699) 

Electrolysis and conductivity experiments were made on 
Sb-saturated Sb,S,. The results indicate that increasing 
amounts of Sb metal in the melt have the effect of increas- 
ing the conductivity and lowering the current efficiency: 
the maximum current efficiency obtained is approximately 
60%. Excess of sulfur over the stoichiometric composition 
lowers the conductivity. The furnace arrangement and gas 
analysis apparatus for measuring the conductivity of Cu,S 
are described. The principle of the method for measuring 
density of melts is given as well as the apparatus used. 
Slags in the CaO- Si0,, CaO—- ZrO,—SiO., CaO—-MgO-SiOs, 
and CaO~— Al,O,—SiO, systems have been clectrolized. In 
all cases, oxygen was evolved at a Pt anode and CO ata 
graphite anode. The cathode product appears to contain 
Silicon in the ternary systems, and the reaction requires 
more extensive study. The mobility of the ferrous ion in 


liquid iron silicate was measured by a radioactive tracer 
technique. The value of 0.0013 cm?/volt/sec is found if 
self-diffusion is neglected. If self-diffusion and other 
sources of error are taken into account, a value of 0.0009 
em’/volt/sec is obtained. (For preceding period see NYO- 
3698.) (auth) 

6761 

Massachusetts Inst. of Tech. 

SOLID SOLUTIONS AND GRAIN BOUNDARIES. PROGRESS 
REPORT NO. 22. B. L. Averbach, M. Cohen, F. Herbstein, 
J. Hilliard, and P. S. Rudman. June 30, 1954. 3p. Con- 
tract AT(30-1)-1002, Scope II. (NYO-7041) 

The characteristics of solid solutions were studied by 
x-ray techniques and thermodynamic methods. Results 
indicate that the size of an atom in solid solution is differ- 
ent than in the pure material. Measurements made on Li-— 
Mg alloys indicate that the Debye temperatures are lower 
than previously assumed. Other experiments under way are 
noted, but no results are given. (For preceding period see 
NYO-7040.) (J.E.D.) 


6762 


Oak Ridge National Lab. 
INVESTIGATIONS ON THE RANQUE-HILSCH (VORTEX) 
TUBE. P.S. Baker and W. R. Rathkamp. Sept. 30, 1954. 
47p. Contract W-31-109-Eng-52. (ORNL-1659) 
Experiments in which the Ranque-Hilsch tube was used 
for the purpose of mass separation have been unsuccessful. 
An investigation of the mode of operation of the tube has 
led to the conclusion that the processes involved are not 
conducive to significant mass separation except as centrifu- 
gation, thermal diffusion, and/or other effects might enter 
into the picture in a secondary way. The phenomenon of 
the simultaneous emission of hot- and cold-gas portions 
from opposite ends of a tube into which gas under pressure 
has been introduced tangentially and at an angle seems to 
result from the combination of an adiabatic expansion of a 
portion of the inlet gas and of both a ‘‘viscous-shear’’ 
effect which transfers energy from the center of the tube 
to the outside layers of gas and an energy release as- 
sociated with the tum-around of gas molecules at the 
stagnation point of the tube. (auth) 


6763 


FILM FLOW AND BULK FORMATION OF HELIUM II IN 
CAPILLARIES. R. V. Dyba, C. T. Lane, and C. H. Blake- 
wood (Yale Univ., New Haven, Conn.). Phys. Rev. 95, 1365- 
8(1954) Sept. 15. i) 

The formation and maintenance of bulk liquid in capillaries 
caused by the mobile film flowing from a liquid helium II 
bath below the capillaries has been observed. Experiments 
with parallel plates, cylindrical capillaries, and annular 
capillaries indicate that bulk will form initially only when 
the width of the capillary space is below some critical value, 
depending on the geometry. However, bulk liquid once 
present in a capillary will be maintained by the film even if 
the width is greater than the critical value for initial for- 
mation. Measurements of film flow rates and equilibrium 
capillary rise in these capillaries give values in agreement 
with measurements of these quantities, under other experi- 
mental conditions, made by various other observers. The 
effects observed are discussed in terms of the known proper- 
ties of liquid helium IJ. (auth) 


6764 
SPECIFIC HEATS OF METALS BELOW ONE DEGREE AB- 
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SOLUTE. John Rayne (Univ. of Chicago, Illinois). Phys. 
Rev. 95, 1428-34(1954) Sept. 15. 

~ ‘The heat capacities of a number of metals have been 
measured in the region below 1°K, using the technique of 
adiabatic demagnetization. Copper, silver, platinum, palla- 
dium, tungsten, molybdenum, and sodium have been inves- 
tigated. Apart from sodium, all exhibit a linear dependence 
of electronic specific heat on temperature. The values of y 
are in agreement with those obtained in the liquid helium 
region, except in the case of tungsten, which gives Y = 3.5 + 
0.2 x 107 cal/mole deg’ in contrast to the previous value 


y = 1.8 + 0.7 x 107 cal/mole deg” reported in the literature. 
Sodium exhibits an anomalous peak in its specific heat curve. 


A low-temperature, martensitic-type transformation is ad- 
vanced as a likely cause of this behavior. In the course of 
the experiments, an independent measurement of the heat 
capacity of copper potassium sulfate has been made. The 
relation C = A/T? appears to be obeyed, the value of the 
specific heat constant A being 5.8 + 0.2 x 10-*R deg”/mole. 
(au.h) 

6765 

THE RADON CONTENT OF THE ATMOSPHERE. W. 


Anderson, W. V. Mayneord, and R. C. Turner (Royal Cancer 


Hosp., London, England). Nature 174, 424-6(1954) Sept. 4. 
Attempts were made to measure the Rn content of the 
London atmosphere by drawing air samples through fine- 

grain filter paper. It appeared, however, that the filter- 
paper method had a collection efficiency of only 2 to 3%. 
The values obtained varied from 2 x 10~® c/l ona clear 
day to 8 x 107'5 c/l on a smoggy day. The values obtained 
with an ionization chamber averaged 2 to 3 x 107" c/l. It 
was thought that the higher values obtained in smog con- 


ditions might be caused by the burning of coal. Preliminary 


measurements on coal gave values ranging from 0.05 to 


9.0x 107" g Ra/g coal ash. The Rn in coal gas was found to 


be from 0.3 to 1 x 107” c/1 coal gas. (J.S.R.) 

6766 

SIMPLIFIED PARTICLE-SIZE CALCULATIONS. C. H. 
Leigh-Dugmore (Dunlop Rubber Co., Ltd., Birmingham, 
England). Nature 174, 567(1954) Sept. 18. 

A completely graphical method for particle size calcula- 
tions is given for a rough check on exact calculations or 
for quickly obtaining approximate information on a sample 
about which something is already known. (J.S.R.) 


COSMIC RADIATION 

6767 

ON THE BEHAVIOR OF COSMIC RADIATION IN MAG- 

NETIC STORMS. Alfred Ehmert (Max-Planck-Institut fur 

Physik, Weissenau, Germany). Naturwissenschaften 41, 

317-18(1954) July. (In German). ae 
The variation in the cosmic radiation at Huancayo during 

the magnetic storm of July 25 and 26, 1946, was compared 

with measurements made in Manchester and Cheltenham at 

the same time. (J.S.R.) 

6768 

DIURNAL VARIATIONS OF THE INTENSITY OF COSMIC 

RAYS FAR UNDERGROUND. P., Barrett, G. Cocconi, Y. 

Eisenberg, and K, Greisen (Cornell Univ., Ithaca, N. Y.). 

Phys. Rev. 95, 1571-2(1954) Sept. 15. 


In the analysis of 249,762 coincidences due to cosmic rays 


at a depth of 1600 m.w.e,. underground, no diurnal variation 


of the rate with respect to solar or sidereal time was found. 


With high confidence the an.plitudes of such variations may 
be said to be less than one percent of the average intensity, 
The average energy of the primary cosmic rays responsible 
for the particles recorded was about 4 x 10" ev. (auth) 
6769 

ATMOSPHERIC TEMPERATURE EFFECT FOR MESONs 
FAR UNDERGROUND. P. Barrett, G. Cocconi, Y. 
Eisenberg, and K. Greisen (Cornell Univ., Ithaca, N. Y,), 
Phys. Rev. 95, 1573-5(1954) Sept. 15. 

A continuation of measurements previously reported hag 
led to verification of the positive temperature effect for 
mesons detected at 1574 m.w.e. underground, which are 
created in the atmosphere with an average energy of about 
8 x 10'! ev, The new result for the temperature coefficient 
at this depth is 0.33 + 0.13 percent per deg C; and this value 
combined with the previous measurement yields an average 
of 0.46 + 0.11 percent per degree, agreeing with the value 
expected if the —, decay process is responsible for all, or 
most, of these 1, mesons. (auth) 

6770 

EVIDENCE FOR DOUBLE PRODUCTION OF V° PARTI- 
CLES. R.W. Thompson, J. R. Burwell, R. W. Huggett, and 
C. J. Karzmark (Indiana Univ., Bloomington). Phys. Rey. 
95, 1576-9(1954) Sept. 15 
~ An example of the double production of V° particles is 
described and interpreted as evidence for the process: mr + 
p--A° + 6°. The A° and 6° are well identified from analysis 
of their decays in the chamber, from calculation of its 
mass from the observed V°-particle momenta. If the in- 
terpretation of the event is correct, the spin of the 6° is 
determined to be integral and the possibility that one of 
the decay fragments is a muon is excluded. We therefore 
have + (auth) 

6771 

PRIMARY ALPHA PARTICLES IN THE COSMIC RADI- 
ATION NEAR THE GEOMAGNETIC EQUATOR. Martin A. 
Pomerantz (Bartol Research Foundation, Franklin Inst. 
Swarthmore, Penna.). Phys. Rev. 95, 1691-2(1954) Sept. 15. 

G-M counter coincidence balloon flights at latitude 3 and 
18°N indicated that when particle intensities producing ion- 
ization pulses of intensity greater than 3.2 I,,, are plotted 
on a logarithmic scale as a function of atmospheric depth, 
a Straight line is obtained at high altitudes. The a-particle 
flux ‘‘at the top of the atmosphere”’ gives, at A = 3°, 49+ 
13, and at A = 18°, 81 + 22 particles/m*/sec/ sterad. For 
protons of 1.5<E<15 bev and a particles of 0.3<E<7 
bev/nucleon, the energy distribution is of the form N(> E) = 
k (1 + E)~'-?, where k = 4000 for protons and 450 for a 
particles. These results are compared with previously re- 
ported work. (K.S.) 


6772 

PRIMARY COSMIC-RAY SPECTRUM DEDUCED FROM AN 
ANALYSIS OF JETS. A. Engler and U. Haber-Schaim 
(Physikalisches Institut der Universitat, Bern, Switzerland). 
Phys. Rev. 95, 1700-1(1954) Sept. 15. 


A group of 41 stars observed in nuclear emulsions flown 
at about 30 km were selected for an analysis of the energy 
spectrum of singly charged particles. The method of 
selection included al! stars with 5 or more shower parti- 
cles, at least half of which had a ‘‘half-angle’’ of 6, = 10° 
with respect to the direction of the primary. Indications 


are that a large majority of the observed particles were 
protons of primary origin. Two energy measuring methods 
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were used. The first assumes that all particles have their 
origin in a single collision, and the angular distribution of 
particles is symmetrical in the cm system. Such an 
analysis yields an energy spectrum above E = 65 Mc’ of 
N(>E)~E~*, where s = 1.4018-3. For E = 100 Mc’, s = 
1.50*)-3}. The second method takes into account the pos- 
sibility that the last collision involves more than 1 nucleon. 
Under such conditions the spectrum is given by f(E) = 
Z, a, (E/k) * = E~* Za, k*, where a, is the probability for 
a collision with k nucleons. For E = 120 Mc’, and for 37 
cases, S = 1.45*$-33. (K.S.) 
6773 
ON THE METHOD OF NUCLEAR EMULSIONS FOR THE 
STUDY OF THE NEUTRON COMPONENT OF COSMIC 
RADIATION. M. Curatolo, M. M. Indovina Addario, D. 
Palumbo, and M. Santangelo (Univ. of Palermo, Italy). 
Nuovo cimento (9) 12, 460-3(1954) Sept. (In Italian). 
Nuclear emulsions impregnated with LiBO, were exposed 
at sea level and 4550 m. The distribution of the track 
lengths observed from the B'°(n,a@) reaction is graphed for 
the two altitudes. The neutron flux from the B'®(n,@) and 
Li*(n,@) reactions are tabulated. The method used for the 
plate development is described. (J.S.R.) 


6774 

AN UNSTABLE FRAGMENT AND A POSITIVE 1t-MESON 
EMITTED IN A NUCLEAR DISINTEGRATION. A. 
Debenedetti, C. M. Garelli, L. Tallone, and M. Vigone 
(Istituto Nazionale di Fisica Nucleare, Turin, Italy). 
Nuovo cimento (9) 12, 466-9(1954) Sept. (In English). 

In a Stack of stripped emulsions flown at 89,000 ft an 
unstable particle was emitted from a star of the type 21 + 
7p. It traveled 1490 yp and disintegrated at rest into two 
charged particles, a heavily ionizing particle with a range 
of 9 p emitted backwards and a fast particle emitted in the 
opposite direction which escapes from the emulsions after 
a range of 17,300 uy. The mass of the primary, a singly 
charged particle, was calculated to be M; = 4830 + 1400 
me by scattering-range measurements and M; = 5300 + 
900 m, by ionization-range measurements. Therefore, it 
is concluded that the primary is a H® nucleus. Ionization 
and scattering measurements on the fast secondary indi- 
cated it was a light meson. The energy of the heavy second- 
ary was calculated from its range and from the conservation 
of momentum as E = 2.66 + 0.7 Mev and E = 2.66 + 0.26 
Mev, respectively. The energy release of the disintegration 
was Q = 42.06 + 4.2 Mev. Therefore, it was assumed that 
the disintegration scheme was H®* + + Q. A 
meson was ejected from the same star. It traveled 17 mm, 
and the Q value was Q = 71.4 + 3.2 Mev. (J.S.R.) 


CRYSTALLOGRAPHY AND CRYSTAL STRUCTURE 
6775 


Massachusetts Inst. of Tech. 

FUNDAMENTALS OF COLD WORKING AND RECRYSTAL- 
LIZATION. PROGRESS REPORT NO. 15. B. L. Averbach, 
M. Cohen, S. Allen, M. F. Comerford, and C. Houska. 

June 30, 1954. 6p. Contract AT(30-1)-1002, Scope III. 
(NYO-7071) 

Samples of Ag—Au alloy filings were annealed at tem- 
peratures up to 500°C. Complete recrystallization was 
found to occur at about 350°C. Variation of sub-grain parti- 
cle size and local strain were determined as a function of 
annealing temperature. Calculated specific interfacial 
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energies are tabulated. (For preceding period see NYO- 

7070.) (J.E.D.) 

6776 

TERM SPLITTING IN CRYSTALS. H. Betne. Translated 

from Ann. Physik (5), 3, 183-208(1929). 77p. (AEC-tr- 

6777 

THE CRYSTAL STRUCTURE OF SAMARIUM. A. H. 

Daane, R. E. Rundle, H. G. Smith, and F. H. Spedding (lowa 

State Coll., Ames). Acta Cryst. 7, 532-5(1954) Sept. 20. 
The crystal structure of samarium is rhombohedral; a = 

8.996 A, a = 23° 13’, Z = 3. The atomic positions are 

0, 0, 0; %, %, %; and %, %, %. Single-crystal data re- 

quire a disordered (or submicroscopically twinned) struc- 

ture where half of the unit cells are rotated 180° about 

the threefold axis with respect to the other half. The hexag- 

onal lattice constants are a = 3.621 + 0.007 A, c = 26.25 + 

0.05 A; Z = 9. (auth) 

6778 

AN X-RAY MICROBEAM STUDY OF POLYCRYSTALLINE 

SPECIMENS OF ALUMINIUM AND IRON DEFORMED IN 

TENSION. A. Kelly (Cavendish Lab., Cambridge, England). 

Acta Cryst. 7, 554-8(1954) Sept. 20. 


Polycrystalline specimens of pure aluminum and of iron 
have been examined with the x-ray microbeam technique 
at various stages of a tensile test. From the x-ray photo- 
graphs, measurements have been made of the size of the 
particles formed within the grains during deformation, of 
the breadths of the x-ray reflections from these crystal- 
lites, and of the mean angle between them. The particles 
are identified with the regions between slip bands in the 
material, and an attempt is made to account for the stress- 
strain curve of the specimens from this hypothesis and the 
results of a dislocation theory due to Frank. Reasonable 
agreement is found between calculation and experiment. 
(auth) 
6779 
THE STRUCTURE OF SiF,. Masao Atoji and William N. 
Lipscomb (Univ. of Minnesota, Minneapolis). Acta Cryst. 
7, 597(1954) Sept. 20. 
~ A determination of the Si—F bond distance at 1.56 + 
0.01 A has been made from an x-ray-diffraction study of 
single crystals of SiF, at—145°C. The structure of the ae 
solid derived on the basis of powder diffraction patterns is - 


confirmed. These are 2 Si at 0, 0, 0 and ¥,, 4, 4, and 8 a 
F at x, x, x, etc., in the eightfold positions of T§-143m. : : 
The parameter x = 0.165 was determined by three- Be 


dimensional Fourier methods, with correction for termina- 
tion of the series. The x-ray-diffraction data are sum- See 
marized. (auth) 


ELECTRICAL DISCHARGE 

6780 

Livermore Research Lab., Calif. Research and Development 
Co. 

EQUIPMENT FOR ELECTRIC FIELD MEASUREMENTS 

BY THE GLO-BALL METHOD. O. A. Fredriksson, W. W. 
Klein, and J. D. Salisbury. June 1954. 12p. Contract 
AT(11-1)-74. (LRL-144) 


The equipment necessary to apply the glo-ball method of 
electric field strength determination to field strength meas- 
urements in a cylindrical resonant cavity 60 feet in 
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diameter and 60 feet long was developed. Included is equip- 
ment to manufacture glo-balls, calibrate glo-balls, record 
the glo-ball location and an indication of the monitor loop 
voltage at the time of ionization, position a glo-ball at a 
known location in the cavity without disturbing the field, 
turn off the r-f power immediately upon ionization of the 
glo-ball, and accurately measure 12 Mc r-f voltages 
between 0.5 and 5 volts. The equipment described was suc- 
cessfully used for investigating the voltage gradients of 
large cavities and was accurate to better than +5 per cent in 
determining the ratio between end-to-end cavity voltage and 
the voltage induced in a loop. (auth) 


ELECTRONS 


6781 
Radiation Lab., Univ. of Calif., Berkeley 
PAIR PRODUCTION IN THE FIELD OF ORBITAL ELEC- 
TRONS BY A TOTAL-ABSORPTION METHOD AT 300 MEV 
(thesis). Charles Alexander McDonald, Jr. June 2, 1954. 
40p. Contract W-7405-eng-48. (UCRL-2595) 

The attenuation of 300-Mev photons in liquid hydrocarbons 
has been measured and has been used to infer the cross 
section for pair production in the field of the orbital elec- 


* trons (triplet production). Targets of benzene (C,H,) and 


cyclohexane (C,H;,) were used in good geometry. A pair 
spectrometer with three fast counter channels was used to 
measure the attenuation of the beam. The synchrotron was 
monitored with a magnetic monitor which was susceptible 


' only to the high-energy tail of the bremsstrahlung spectrum 


above 300 Mev. The total absorption cross sections in 
hydrogen and carbon at 300 Mev have been found to be 

(1.88 + 0.10) x 107° cm?/hydrogen atom, and (32.02 + 

0.15) x 10~** cm*/carbon atom, respectively. Subtraction of 
the theoretical nuclear pair and electron Compton cross 
sections and experimental photomeson cross sections in 
hydrogen from the total absorption cross section gives 
(0.75 + 0.11) x 107** cm? for the experimental triplet cross 
section as compared with the theoretical value of 0.786 x 
107** cm’. Similarly, when one subtracts the cross sections 
for competing processes in carbon, one gets for the triplet 
cross section at 300 Mev the value (4.70 + 0.62) x 107” 
cm’, compared with the theoretical value of 4.511 x 107” 
em’. The large uncertainty in the carbon triplet cross 
section is due to uncertainties in the cross sections for the 
competing processes. (auth) 


GASES 
6782 


A SIMPLE CORRELATION OF GAS SOLUBILITIES. J. H. 
Hildebrand (Univ. of California, Berkeley). J. Phys. Chem. 
58, 671-2(1954) Aug. 

~ Graphing the logarithms of the solubilities of the gases 
H,, N,, CO, A, CH,, and C,H,, expressed as moles of 
gas/liter of solution at 1 atm. and 25°, against the solubility 
parameters of a number of solvents gives a straight-line 
relationship. Except for H, the lines for the gases are 
parallel. (J.S.R.) 


INSTRUMENTS 

6783 

Los Alamos Scientific Lab. 

SIMULTANEOUS CORRECTION OF MERIDIAN ABERRA- 


NUCLEAR SCIENCE ABSTRACTS 


TIONS. [PART] 1. PRELIMINARIES. F, A. Lucy. [1953] 
12p. Contract [W-7405-eng-36]. (AECU-2929(pt.1)) 

Before correcting a lens system for aberrations of the 
meridian section, it is economical to reach desired values 
for the power, Petzval sum, and longitudinal chromatic 
aberration. Approximate values derived from the 
equivalent doublet can be rapidly refined by an iterative 
paraxial trace method. (auth) 


6784 


Los Alamos Scientific Lab. 
SIMULTANEOUS CORRECTION OF MERIDIAN ABERRA- 
TIONS. [PART] 2. GRAPHICAL METHOD. F. A. Lucy. 
[1954] Contract [W-7405-eng-36]. (AECU-2929(pt.2)) 
After establishment of the correct focal length, axial 
chromatic aberration, and Petzval sum, the meridian 
section aberrations (either third order or trigonometrically 
exact) of a lens system can be simultaneously corrected by 
a graphical method which uses data from digital traces. 
For a given object point and aperture zone, a lens system 
may afford several parameter sets which yield solutions of 
the problem, or there may be none within a given range of 
parameters. The method finds all existing solutions, or, if 
there are none, will indicate the variations probably neces- 
Sary to reach a parameter range which does contain solu- 
tions. (auth) 


6785 


Atomic Energy Research Establishment, Harwell, Berks 
(England) 
A SENSITIVE MICROMANOMETER. S. T. Naish. Dec. 
1953. 13p. (AERE-GP/M-165) 

Modifications to a sensitive micromanometer which 
utilizes an electronic micrometer to measure deflection of 
a diaphragm are described. (auth) 


6786 


Dynamic Analysis and Control Lab., Mass. Inst. of Tech. 
INSTRUMENT SERVOMECHANISMS. William J. Deerhake 
and Albert C. Hall. [Apr. 1, 1953]. 270p. Contract N5ori- 
78, Task Order 3. (NP-5331; NAVEXOS- P-536) 

A detailed treatment of the uses and applications of in- 
strument servomechanisms is presented for the purpose of 
providing background and technical information pertinent to 
the utility of such devices when applied particularly to low- 
power instrument telemetering. Circuit applications in 
computer design are included within the scope of this treat- 
ment. Sufficient theory is discussed to give an adequate 
understanding of servo system descriptions that have been 
developed and used on a commercial basis. A summary of 
technical data on important servo elements is given. (K.S.) 


6787 


Health and Safety Lab., New York Operations Office, AEC 
PHOTOFLUORIMETERS FOR DETERMINATION OF 
URANIUM AND BERYLLIUM CONCENTRATIONS. H. J. 
DiGiovanni, R. T. Graveson, and B. Dwork. Aug. 18, 1954. 
14p. (NYO-4508) 

Photofluorimetric equipment may be used for detection of 
trace quantities of uranium and beryllium. The uranium 
unit will measure to 10~* grams in a vitrified sample. The 
beryllium unit will measure to 5 x 10~* grams in a liquid 
sample. Both utilize the same optical and electronic design 
but differ in mechanical layout. A-c circuit techniques and 
use of a photomultiplier tube provide high stability and 
sensitivity. (auth) 
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6788 

Oak Ridge National Lab. 

INSTRUMENTATION AND CONTROLS DIVISION SEMI- 
ANNUAL PROGRESS REPORT FOR PERIOD ENDING 
JULY 31, 1954. Sept. 30. 1954. 28p. Contract W-7405- 
eng-26. (ORNL-1768) 

A general review of the operation and design of ORACLE 
is provided, together with an evaluation of improved per- 
formance to be obtained with the C73621 cathode-ray 
memory storage tubes. A brief description of a 100- 
channel pulse-height analyzer is given which uses a Hg 
delay line for a memory unit. Other instruments developed 
during the period are a linear and logarithmic count-rate 
meter, a sequence interval timer, a temperature control 
unit for a molecular beam high-temperature furnace, and 
a high-temperature adiabatic calorimeter. (For preceding 
period see ORNL-1694.) (K.S.) 

6789 
THERMOCOUPLE FOR ATOMIC REACTORS. Materials 
and Methods 40, 226(1954) July. 

A thermocouple developed at Argonne for measuring the 
internal temperature of atomic reactors is slightly thicker 
than the needle of a small hypodermic needle-0.04 in. Made 
in 20 ft lengths, insulated constantan wire is inserted ina 
small diameter Inconel tube. The tube is then drawn through 
a die, which causes the outer tube to shrink around the inner 
tube. gripping it tightly. Fabrication is completed by fusing 
one end of the wire to form the thermocouple. The Inconel 
outside tube eliminates the need for a protective coating. 
The thermocouples are extremely sensitive up to about 
1250°F. (J.E.D.) 


6790 


THE APPLICATION AND LIMITATIONS OF THE EDGE- 
DIFFRAC TION TEST FOR ASTIGMATISM IN THE ELEC- 
TRON MICROSCOPE. M. E. Haine and T. Mulvey (Associ- 
ated Electrical Industries Ltd., Aldermaston, Berks, Eng- 
land). J. Sci. Instr. 31, 326-32(1954) Sept. 

The ultimate resolving power of the electron microscope 
lies between 2 and 3 A. Inpractice astigmatism usually sets 
a higher limit. It is not difficult to correct astigmatism 
provided a sufficiently sensitive test is available. The 
paper analyses the edge-diffraction test quantitatively and 
shows that it can be used to give correction adequate for a 
resolving power at least as good as 10 A without resort to 
photography, and below this with the help of a series of 
micrographs. The conditions for the successive application 
of the test method are specified and practical aspects of 
its use discussed, It is shown that the edge-diffraction 
fringe can also be used as a test for the adequacy of me- 
chanical and electrical stability, etc. (auth) 

6791 

ULTIMATE VACUUM IN A VACUUM-ENCLOSED IONIZA- 
TION GAUGE. L. J. Varnerin, Jr. and D. White (Westing- 
house Research Labs., East Pittsburgh, Penna.). J. Appl. 
Phys. 25, 1207-8(1954) Sept. 

~ Experiments in ultra-high vacuum techniques (~10°'® mm 
Hg) have shown that the lowest obtainable pressures were 
limited by the rate at which an ionization gage can pump 
the atmospheric He diffusing through the glass. Positive 
elimination of the He leak was obtained by enclosing the 
ionization chamber in a separate vacuum envelope. The 
desirability of employing lower grid potentials was indi- 
cated. in order to reduce the effect of x-ray current in an 
ionization gage. (K.S.) 
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ISOTOPES 

6792 

Brookhaven National Lab. 

THE ISOTOPE ABUNDANCES OF CHLORINE FROM 
VARIOUS SOURCES. H. R. Owen and O. A. Schaeffer. 
[1954] 12p. (BNL-1989) 

An investigation of the isotope abundance of chlorine 
from marine, igneous, and sedimentary sources was made. 
Rocks whose chlorine content ranged from less than 0.01 
to 6.8a@ were leached with dilute nitric acid, and the 
chloride converted to ammonium chloride, which was then 
reacted with sulfuric acid and methyl alcohol to form 
methyl chloride. The isotopic analyses were made with a 
six-in. 60° spectrometer. Additional studies were made to 
insure against fractionation during sample preparation. 
Within the limits of experimental error (40.2%) no varia- 
tion in the isotopic abundances were observed. The 
abundances are compared with previous results and the 
origin of the samples. The average value of the Cl*®/cl*" 
ratio from over 100 determinations on 10 samples of 
different origin is 3.13. (auth) 

6793 


NEW ISOTOPE PROTACTINIUM-237. W. W. T. Crane 
and G. M. Iddings (Univ. of Calif., Berkeley). Phys. Rev. 
95, 1702-3(1954) Sept. 15. 
~~ Pa’5' has been detected by 190-Mev deuteron bombardment 
of U8. Chemical separation techniques were applied to 
the irradiated sample, and a half life of 10.5 + 1 min was 
obtained. Data on the production cross section as a function 
of deuteron energy are presented. (K.S.) 
6794 
ISOTOPES OF CURIUM, BERKELIUM, AND CALIFORNIUM. 
E. K. Hulet, S. G. Thompson, and A. Ghiorso (Univ. of 
Calif., Berkeley). Phys. Rev. 95, 1703-4(1954) Sept. 15. 

A general discussion and review of production methods, 
half lives, and radioactivity of the new isotopes Cf*4", cf, are 
and Bk™® are presented. (K.S.) 


MEASURING INSTRUMENTS AND TECHNIQUES 
6795 


Naval Medical Research Inst., Bethesda 
DEVELOPMENTAL STUDY OF THE USE OF VYCOR 
GLASS FOR GAMMA RAY DOSIMETRY. Maynard Eicner. 
May 17, 1954. 19p. (NM-006-012.04.69) 

It has been determined that the phenomenon of glass 
discoloration by ionizing radiation can be used for quantita- 
tive measurements of gamma or x-ray dose. Numerous 
glasses were investigated, and Corning Vycor glass was 
found to have suitable characteristics to cover the dose 
range of 500 to 3 million roentgens. It is used in the form 
of rods of °4-inch diameter and lengths of '/,, 1, and 3 
inches. The optical density measured through the axial 
length is proportional to the incident dose. The energy 
response is flat above 150 kev when exposed in aluminum 
tube holders primarily designed for physical protection. 
The most serious source of error is caused by the 
exponential time fading of the induced discoloration which 
must be considered in the calibration. Complicte bleaching 
after exposure is acquired by heating the dosimeter to 
400°C., thus permitting its reuse. These dosimeters have 
been used for gamma-ray dose surveys in the laboratory 
and in the ficld at atom bomb tests. The method has proved 
to be simple, economical, and rugged, with an over-all 
accuracy of about + 5 percent. (auth) 
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6796 
Evans Signal Lab., Signal Corps Engineering Labs. 
HELICOPTER TO GROUND RADIOLOGICAL SURVEY 
EQUIPMENT. Robert H. Sugarman and Eric C. Ellstrom. 
Oct. 16, 1953. 14p. (SCEL-M-1541; AD-20963) 
Equipment is described which was developed to meas- 
ure y radiation intensity at any spot in an inaccessible a 
area. A helicopter with a suspended radiation detector 
provided an easily installed and operated system for 


making a wide variety of radiological measurements from 
the air. (C.H.) 

6797 

Radiation Lab., Univ. of Calif., Berkeley 

TECHNIQUES FOR HANDLING AND PROCESSING EMUL- 
SION STACKS. Robert W. Birge, Leroy T. Kerth, Chaim 
Richman, Donald H. Stork, and Stanley L. Whetstone. 

Sept. 8, 1954. 14p. Contract W-7405-eng-48. (UCRL- 
2690) 

The techniques for assembling, processing and handling 
large nuclear-emulsion stacks are discussed. Results of 
experiments varying the development procedure are pre- 
sented. (auth) 

6798 

MEASUREMENT OF THE ABSOLUTE INTENSITY OF A 
NEUTRON SOURCE. E. Rodriguez Mayquez and C. 
Sanchez del Rio. Translated from Anales real soc. espan. 
fiz. y quim. (Madrid) (A), 50, 27-32(1954). 10p. Available 
from Associated Technical Services (Trans. 96F3SP), 
East Orange, N. J. (AEC-tr-1953) 

The absolute intensity of a Ra-Be neutron source has 
been measured. The source contains 500 milligrams of 
radium plus 5 grams beryllium and produces (5.85 + 0.76) x 
10° neutrons/sec. The experimental procedure is described 
and the results are discussed and compared with those of 
similar determinations. (auth) 

6799 


VARIATION IN THE SENSITIVITY OF NUCLEAR EMUL- 
SION AS A FUNCTION OF THE TEMPERATURE. G. 
Alvial C. (Univ. of Chile). Nuovo cimento (9) 12, 351- 
7(1954) Sept. (In Italian). net 

Variation of the sensitivity of nuclear emulsions as a 
function of temperature between 20 and 90°C was investi- 
gated. This variation is measured by means of the change 
in the average grain density of tracks of a particles of 4.18 
Mev. Density variation of the fog as a function of the tem- 
perature is also given. Two maxima of sensitivity are 
found: one at about 30°C, the other at about 70°C. (auth) 
6800 


SCINTILLATION DETECTORS IN MEDICAL AND BIOLOG- 
ICAL RESEARCH. Il. E.H. Belcher. Atomics 5, 245-9; 
226(1954) Sept. Thy 

An outstanding characteristic of the scintillation detector 
is its high sensitivity towards x and y radiation, and the ap- 
plication of the scintillation detector to medical and biolog- 


ical research is discussed. Directional scintillation counters 


and scintillation detectors for the measurement of radiation 


dose are discussed. Some thoughts are given to future appli- 


cations of this type of detector which will most certainly in- 
crease. (auth) 


6801 
INSTRUMENTS FOR RADIATION PROTECTION. R. B. Ste- 


phens (Philips Electrical Ltd., London, England). J. Brit. 
Inst. Radio Engrs. 14, 377-86(1954) Aug. 


The general requirements and the design priniples of radi. 
ation protection instruments is discussed, emphasis being 
placed on such features as reliability, ease of handling anq 
simplicity of control. The influence of these features on the 
design of a hand and foot monitor and a Civil Defense con- 
tamination meter is then considered. Mention is made of the 
various types of circuits employed. (auth) 

6802 

RESPONSE OF ANTHRACENE SCINTILLATION CRYSTALS 
TO MONOENERGETIC SOFT X-RAYS. W. H. Robinson ang 
W. Jentschke (Univ. of Illinois, Urbana). Phys. Rev. 95, 
1412-14(1954) Sept. 15. eS 

The response of anthracene to monoenergetic x rays in the 
range from 9 to 24 kev in a scintillation detector has been 
investigated. The results show that the response to short- 
range electrons produced within the crystal by x rays is 
about the same as the response to electrons with equal en- 
ergy incident on the surface of the crystal. In agreement 
with previous results, the specific fluorescence (dL/dx) is 
smaller for slow electrons than for heavy particles of the 
same specific energy loss (dE/dx). (auth) 

6803 


A GEIGER COUNTER X-RAY CRYSTAL SPECTROMETER, 
P. J. A. McKeown and A. R. Ubbelohde (The Queen’s Univ, 
of Belfast). J. Sci. Instr. 31, 321-6(1954) Sept. 

The design and construction of a Geiger-Mueller x-ray 
spectrometer suitable for the study of transitions in single 
crystals is described. Details are given of the stabilized 
x-ray source and intensity measuring circuits. The instru- 
ment is suitable for rapid measurements of Bragg angles 
and intensities of x-ray reflections, and for following crys- 
tal imperfections while the crystal is undergoing thermal 
or other treatment. (auth) 


6804 


THE USE OF ELECTRICALLY CONDUCTING GLASS IN 
CLOUD-CHAMBER CONSTRUCTION. C. Bowness and N. 
Cusack (Univ. of London, England). J. Sci. Instr. 31, 345 
(1954) Sept. 

It is pointed out that the top of a diffusion or cloud cham- 
ber may be conveniently maintained at temperatures suffi- 
cient to prevent or remove condensation by employing glass 
which has been treated with an electrically conducting sur- 
face. Sputtering with In and stannic chloride were found 
suitable for providing the necessary heating capacity, with 
light transmission reduced only 5%. The films have proven 
mechanically and chemically stable. (K.S.) 


MESONS 
6805 


A V-EVENT ASSOCIATED WITH A STAR FROM WHICH A 
K-MESON IS EMITTED. A. Debenedetti, C. M. Garelli, 
L. Tallone, and M. Vigone (Istituto Nazionale di Fisica 
Nucleare, Turin, Italy). Nuovo cimento (9) 12, 369-73(1954) 
Sept. (In English). ~~ 

From a star observed in a stack of stripped emulsions, 
a K meson and a neutral particle decaying in flight are 
emitted. The V event can be interpreted either as a A° 
decay (Q = Mev) or as a 6°-decay (Q = Mev). 
(auth) 


6806 

AN ANALYSIS OF THREE K-MESONS EJECTED FROM 
STARS. A. Debenedctti, C. M. Garelli, L. Tallone, and M. 
Vigone (Istituto Nazionale di Fisica Nucleare, Turin, Italy). 


54) 
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Nuovo cimento (9) 12, 374-9(1954) Sept. (In English). 

“Tn a Stack of stripped emulsions three cases of K-meson 
decays have been found. K, and K, have a mass of 915 + 
130 me; the secondaries cannot be identified. The mass of 
K, meson is 1020 + 270 me (scattering range) and 1165 + 
130 me (ionization range); its secondary is a light meson 
with pB = 104 + 24 Mev/c. (auth) 


6807 

THE ANALYSIS OF V° DECAYS WHEN THE ERRORS OF 
MEASUREMENT ARE LARGE. J. P. Astbury (Univ. of 
Rome, Italy). Nuovo cimento (9) 12, 387-406(1954) Sept. 
(In English). 

The identification of V° decays, starting from the now 
established Q values for the A° and @° particles, is discus- 
sed. A method of separating A° and 6° particles is de- 
scribed; it demands measurements only of the negative sec- 
ondary momentum and of the angle between the secondary 
tracks. Curves are given which facilitate calculations of 
Q values. Since, if the errors of measurement are large, 
standard errors in Q are unreliable, curves are given by 
means of which the compatibility of any given event with A° 
and 6° decay may be checked. The effect of instrumental 
and selection bias on the interpretation of anomalous A° 
decays is considered. (auth) 


6808 

NUCLEON POLARIZATION RESULTING FROM 2#-MESON 
PRODUCTION. B. T. Feld (Univ. of Padua, Italy). 

Nuovo cimento (9) 12, 425-37(1954) Sept. (In English). 

The polarization of the nucleons resulting from the three 
fundamental, meson-nucleon reactions + 
y+N—-N° is derived. It is shown 
that the observed angular distributions of these reactions 
permit of two types of solutions —a Fermi solution, in 
which the important interaction is in the meson-nucleon 
intermediate state of J = °/,*, T = 4; and a Yang solution, 
which requires a strong interaction in the state J = “. 

T = 4. These solutions can be distinguished on the basis 
of the polarization of the recoil nucleons. Tables are 

given for the predicted polarizations in the second and 
third of the above reactions (the first has previously been 
discussed by Fermi). The greatest difference between the 
two solutions is predicted in the photoproduction of neutral 
mesons. However, the kinematics of the reactions are 

such that the most likely case for detection of the polarized 
nucleons is the third of the above reactions; in this case, 
however, the difference between the predicted polarizations 
for the two solutions is only in the sign. (auth) 

6809 

DECAY AT REST OF A PARTICLE OF HYPER-PROTON 
MASS. C. Castagnoli, G. Cortini, and A Manfredini (Univ. 
of Rome, Italy’. Nuovo cimento (9) 12, 464-5(1954) Sept. 
(In Italian). 

A particle was observed issuing from a star in a nuclear 
emulsion with a path of 1250 np, decaying at rest into a 
secondary particle with mass greater than that of a proton. 
The secondary had a path length of 1675 + 37 uw. The mass 
of the primary was calculated to be Mp = 2800 + '388me and 
Mp = 2670 + 500 m, by the scattering and gap methods. 
Possible interpretations of the decay are given. (J.S.R.) 


6810 


MASS MEASUREMENTS OF SLOW COSMIC-RAY MESONS. 

M. Inoki, T. Yasaki, and Y, Matsukawa (Yamanashi Univ., 

Kofu City, Japan). Phys. Rev. 95, 1565-71(1954) Sept. 15. 
By observing the ionization and subsequent range of indi- 


vidual charged slow particles, using two cloud chambers set 
one upon another, the mass of 36 slow particles in the soft 
component whose ranges are less than 2.5 mm in aluminum 
and the mass of 12 particles in the hard component at 300 
meters altitude have been determined. With regard to the 
measured masses, a significant difference between the re- 
sults in the soft component and those in the hard component 
was observed. In the latter, the 21 masses can be interpret- 
ed as representing 4 proton and 8 y-meson masses. In the 
former, 11 masses are consistent with the proton mass, 
whereas the remaining 25, ranging over values from 54 to 
649 electron masses, can hardly be interpreted as the ob- 
servation of 1 mesons only. The results seem to indicate the 
possible existence of at least two new mesons, the masses 
of which would be about 100 and 600 electron masses, 
respectively. (auth) 

6811 

PION PRODUCTION RATIOS. Il. D.C. Peaslee (Columbia 
Univ., New York). Phys. Rev. 95, 1580-1(1954) Sept. 15. 
(cf. NSA 8-4686.) 

The ratio of positive to negative pion production is consid- 
ered for protons of ~0.35-Bev energy incident on nuclei. 
The model of a single excited nucleon is used. It is argued 
that (i) at these energies the meson-producing nucleon state 
is about equally likely to be T = '/, or T=%/, ; (ii) structural 
effects in the final nucleus inhibit ~ production in light 
nuclei, where isotopic spin is conserved. Effect (ii) may be 
partly responsible for the observed difference in shape of 
m* and 1” production curves as a function of A. (auth) 

6812 


ELASTI‘- PHOTOPRODUCTION OF 2° MESONS FROM 
HELIUM. E. L. Goldwasser, L. J. Koester, Jr., and F. E. 
Mills (Univ. of Illinois, Urbana). Phys. Rev. 95, 1692-4 
(1954) Sept. 15. 

Photoproduction of #° mesons in He near threshold have 
been observed according to the scheme hy + He‘ —x° + He‘. 
P-wave emission processes are indicated at low energies, 
with magnetic dipole absorption. The 2° yield from a 
cylinder of liquid He was determined at y energies between 
160 and 190 Mev by observing 1° decay y-ray pairs with 
two y-ray telescopes. (K.S.) 

6813 

TAU MESON PRODUCED BY 3.0-BEV PROTONS. R. D. 
Hill, E. O. Salant, and M. Widgoff (Brookhaven National 
Lab., Upton, N. Y.). Phys. Rev. 95, 1699-1700(1954) Sept. 
15. 

The production of a tT meson was detected in a stack of 
nuclear emulsions placed in the 3-bev Cosmotron proton 
beam. The particle left the target with an energy of 122 
Mev, entered the stack with 92 Mev, and decayed into 3 
coplanar charged mesons. One of these mesons, a 2", 
stopped in the emulsion and showed the characteristic m-y-e 
decay. Grain density data on the three mesons give a 
combined energy of 76 + 5 Mev, in good agreement with the 
current Q value of 75 Mev for a t decay. Scattering data 
and the correct Tt mass of 965.5 me give K mesons masses 
of K* = (1040 + 200)m, and K™ = (970 + 180)m¢. (K.S.) 


MICROWAVES 

6814 

Columbia Radiation Lab. Columbia Univ. 

QUARTERLY [PROGRESS] REPORT. Apr. 30, 1954. 29p. 
Contract DA-36-039-SC-42519, Report No. 6. (NP-5337; 
CU-6-54-SC-42519- Phys.) 
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Pregress in the development of high-frequency tunable 
and low-field magnetrons is reported. Self-sustained 
oscillations have been observed in a molecular beam oscil- 
lator. An estimated power of 10° w was achieved by em- 
ploying only molecular radiations resulting from allowed 
transitions in a focused beam of NH; molecules. Harmonic 
generation by Si rectifiers was studied to determine the 
dependence of harmonic power on contact size, pressure, 
and input power. The 2nd and 3rd harmonic of 1.25-cm 


radiation was found to have two approximately equal maxima 


at different contact pressures. Further investigations of 


the hyperfine structure of H and the fine structure of singly- 


ionized He are discussed. The molecular beam oscillator 
apparatus has been used for high-resolution studies in NH. 
Some new hyperfine structure has been observed. Experi- 
ments on the polymeric content of alkali halide beams have 
demonstrated dimerization from 78 to less than 3%. (K.S.) 


MOLECULAR PROPERTIES 


6815 

FORCE CONSTANTS AND THERMODYNAMIC PROPERTIES 

OF TiCl,. D. Tirumalesa and V. Ramakrishna Rao (Andhra 

Univ., Waltair, India). 
Sets of force constants are calculated for the TiCl, mole- 


eule by using the known fundamental frequencies and Wilson's 


normal coordinate treatment. By comparing the results with 
data from other sources, one particular set of constants is 
recommended. The heat content, free energy, entropy and 
heat capacity of this molecule are calculated for a harmonic 
oscillator, rigid rotator approximation for temperatures 
varying from 100 to 1000° K. (auth) 

6816 


ELECTRON SPIN MAGNETIC MOMENT IN ATOMIC HY- 

DROGEN. Robert Beringer and Mark A. Heald (Yale Univ., 

New Haven, Conn.). Phys. Rev, 95, 1474-81(1954) Sept. 15. 
The ratio of the electron-spin g factor has been measured 

in atomic hydrogen by a precision microwave magnetic res- 

onance absorption technique. The result obtained is 

—&;/g = 658.2277 + 0.0002, where g, refers to protons in 


molecular hydrogen. The ratio is in good agreement with the 


atomic-beam result of Koenig, Prodell, and Kusch, and ver- 


ifies their conclusions concerning the magnitude of the quan- 


tum electrodynamical contribution to g,. (auth) 


NEUTRONS 
6817 


Nuclear Development Associates, Inc. 

A SOLUTION OF THE NEUTRON TRANSPORT EQUATION. 
INTRODUCTION AND PART 1. J. Certaine. July 25, 
1954. 25p. Contract AT(30-1)-862. (NYO-3081; NDA- 
15C-43) 

The neutron transport equation for plane sources is 
given and transformed by the moments method. Two 
methods are described for the treatment of the scattering 
term by expanding it in powers of M~', where M is the 
atomic mass of the scatterer. Applications are made to 
plane and point isotropic sources and to a uniform plane 
source emitting neutrons in a fixed direction with the 
normal (the plane conical source). A description is given 
of the calculations for the moments of the scattered flux 
(in the case of monoenergetic 6-function sources) and the 
moments of the total flux (in the case of continuous energy 
sources) as carried out on SEAC (Standards Eastern 
Automatic Computer). (auth) 


Indian J. Phys. 28, 216-20(1954) May. 
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NUCLEAR PHYSICS 

6818 

ADDENDUM TO V. V. CHAVCHANIDZE’S PAPER “‘NEW 
METHOD OF DETERMINING THE MASSES OF CHARGED 
PARTICLES BY MEANS OF PHOTOGRAPHIC EMULSIONs,” 
V. V. Chavchanidze, Zhur, Eksptl’, i Teoret. Fiz. 24, No, 
6, 748(1953). (In Russian). (cf. NSA 8-895) _ 

To obtain correct results in evaluating some track param. 
eters, the track of the unknown mass should be divided into 
sections of length 1 ~ (m/mp L, where m is the mass of the 
unknown particle, m,, that of the calibration particle, and 
L, the length of sections into which the calibration tracks 
have been divided. Mass m can be approximated by any of 
the known methods. (Science Abstracts) 


NUCLEAR PROPERTIES 
6819 
Brookhaven National Lab. 
GAMMA TRANSITIONS AND THE SHELL MODEL. M. 
Goldhaber. [Aug. 24, 1954]. 16p. (BNL-1993) 
6820 
Oak Ridge National Lab. 
SOME IMPROVED MEASUREMENTS OF NUCLEAR 
MAGNETIC DIPOLE MOMENTS BY MEANS OF NUCLEAR 
MAGNETIC RESONANCE. H. E. Walchli. Oct. 1, 1954. 
119p. Contract W-7405-eng-26. (ORNL-1775) 

The magnetic moments of nuclei will in general result in 
a nuclear paramagnetic polarization upon reaching an 
equilibrium in a constant magnetic field. A high-frequency 
alternating field applied at right angles to the magnetic 
field will cause a precession of this total polarization about 
the direction of the steady field, and when the frequency of 
this alternating field is adjusted to that corresponding with 
the ‘‘Larmor’”’ frequency of the nuclei there will result a 
component of the polarization at right angles to both of the 
applied fields. This component of the polarization is used to 
induce a voltage in a suitably placed coil mounted with its 


axis collinear with the component. The design, development, 


and construction of an instrument, using the method of 
nuclear induction, and all of its associated magnetic fields 
and equipment are discussed in detail. This equipment was 
then used to measure the resonance frequency ratios for 17 
isotopes of 13 elements (Li, Na, Al, P, Cl, Cu, Ga, Se, Br, 
Rb, Cs, Tl) in a fixed magnetic field with a high precision. 
Twelve of these frequency ratios have not been previously 
measured and the remaining are in agreement with pub- 
lished values. (auth) 


6821 

TWO SYSTEMS OF NUCLEAR EXCITED LEVELS. L. K. 

Peker and L. A. Sliv. Translated from Izvest. Akad. Nauk 

S.S.S.R. Ser. Fiz. 17, 411-27(1953). 30p. (AEC-tr-1958) 
An abstract of this paper appears in Nuclear Science 

Abstracts as NSA 8-3491. 


CRITICAL POTENTIALS AND VIRTUAL LEVELS OF 
ATOMIC NUCLEI. J. Humblet. Bull. soc. roy. sci. Liege 
23, 148-63(1954) May 21. (In French) 


~ It is shown that the Siegert condition defining virtual 
levels can have double roots, and simple solutions are cal- 
culated which may be substituted when the potential is 
perturbed. Cross section terms corresponding to these two 
simple solutions are also given. The solutions are given 
either in the form of a Breit-Wigner equation or in a form 
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similar to that of Bethe-Peirerls, valid for the diffusion s. 
(tr-auth) 


GYROMAGNETIC RATIO OF 107*-SECOND Ta'®'™. S. 
Raboy and V. E. Krohn (Argonne National Lab., Lemont, 
ll). Phys. Rev. 95, 1689-90(1954) Sept. 15. 

The gyromagnetic ratio of the 480-kev isomeric state of 
Ta'#! (1.1 x 107* sec) has been measured from a plot of the 
angular correlation pattern of the 132- to 480-kev cascade 
ys magnetic field applied perpendicularly to the plane of 2 
y-ray scintillation detectors. A value of g = + 1.20 + 0.12 
nuclear units was obtained. (K.S.) 


6824 

MESONIC CORRECTIONS TO THE BETA-DECAY COU- 
PLING CONSTANTS. R. J. Finkelstein and S. A. 
Moszkowski (Univ. of Calif., Los Angeles). Phys. Rev. 95, 
1695-7(1954) Sept. 15. 

Recently determined accurate ft values for oO“ and ci*4 
are used to show that discrepancies in the absolute magni- 
tudes of Gamow-Teller coupling constants ggr and Fermi 
coupling constants g; may not be a property of the funda- 
mental 8 interaction itself, but at least partially a conse- 
quence of radiative effects involving the emission and 
reabsorption of a #* meson. (K.S.) 


6825 
ANTIPROTON PRODUCTION. G. Feldman (Univ. of 
Birmingham, Birmingham, England) Phys. Rev. 95, 
1697(1954) Sept. 15. ne 

Arguments are developed which show that with proton 
energies soon available at Berkeley, a more profitably way 
of producing antiprotons would be achieved by producing a 
very energetic * meson which in turn produces an antiproton 
according to the two-step reaction p+ N-N+N+ 4, 47+ 
N-N+ p+ p. An estimate of the comparative cross sec- 
tions for the double reaction and the p+ N-p+N+p+p 
reaction gives$n /@pn = 200 for (K.S.) 
6826 
ON THE DECAY SCHEME OF 7MPo. F. Demichelis and R. 
Malvano (Istituto di Fisica Sperimentale del Politecnico, 
Turin, Italy). Nuovo cimento (9) 12, 358-68(1954) Sept. 
(In English). a 

New researches have been accomplished on the decay 
scheme of Po?'*, and a photographic method was used as a 
means of opportuncly discriminating coincidence countings. 
These methods have resulted in the discrimination of y-y 
cascades existing in the Po’ decay spectrum. In conse- 
quence it has been possible to establish the energy level 
scheme for the y rays according to the known y-ray spec- 
trum and the cascades. The resulting scheme shows re- 
markable differences from those proposed in the past by 
other authors. (auth) 
6827 


ON THE DECAY SCHEME OF °j{Po(ThC’), F. Demichclis 
(Istituto di Fisica Sperimentale del Politecnico, Turin, 
Italy). Nuovo cimento (9) 12, 407-12(1954) Sept. (In 
English). 

In a previous paper (sce preceding abstract) an incom- 
plete correspondence between the y levels and the long 
range a@-particles level for the nuclide Po’ has been 
noticed. Now an analogous rescarch was made for the 
nuclide Po’', Also in this case, from the experimental 
determination of the y-y cascades, a new level scheme of 
this nuclide was obtained. The partial lack of correspond- 


ence between y levels and long range a levels is existing 
again. This fact must be considered a general property for 
the radioactive nuclides emitting long-range a particles. 
(auth) 


NUCLEAR REACTORS 


6828 
North Carolina State Coll. 
A COMPARISON OF METHODS OF REACTOR ANALYSIS 
(thesis). Robert Howell Bryan. 1953. 45p. (AD~-21661) 
Group-diffusion theory and the spherical-harmonics 
methods were applied to the problem of critical size and 
flux in typical reactors. For both methods assumptions 
were made for particular materials and geometrical ar- 
rangements of the fuel and moderator. The first method 
was illustrated by a water-moderated reactor, the sec- 
ond by a carbon-moderated reactor. In the group-diffu- 
sion treatment the neutrons were divided into 2 groups: 
thermal neutrons and all those above thermal energies. 
A system of 2 second-order ordinary differential equa- 
tions in 2 independent variables for each region of the 
reactor described the reactor conditions. The spherical- 
harmonics expansion of a partial-differential transport 
equation reduced the problem to that of solving an infinite 
set of linear, homogeneous, first-order differential equa- 
tions in an infinite number of dependent variables. Com- 
putations for the first method indicated that the 2-group 
diffusion theory was in error by about 50% in determining 
the critical mass and by about 10% in determining the 
critical rajius. A first approximation in the spherical- 
harmonics expansion yielded a critical radius of 73.6 cm; 
a 78.7-cm radius was obtained in 2 second approximation. 
(ASTIA abst.) 


North Carolina State Coll. 
SOLUTIONS OF THE TWO GROUP REACTOR EQUATIONS 
(thesis). Herman William Baker. 1953. 75p. (AD-21662) 
A theoretical solution was derived for the equations 
describing the neutron behavior in a nuclear reactor. The 
2-group diffusion theory for spherical geometry was 
employed for the case of an unreflected reactor and a 
reactor surrounded by an infinite reflector. A numerical 
application was demonstrated for the boiler-type reactor 
showing critical size and neutron flux distribution. An 
alternative method of solution was demonstrated using an 
electrical simulator. The design, operating characteristics, 
and test procedures for the analog are discussed. The 
analog solution followed the theoretical results closely for 
the case of the unreflected reactor. (ASTIA abst.) 


6830 


Knolls Atomic Power Lab. 

GENERAL ONE-SPACE-DIMENSIONAL MULTIGROUP. 

G. J. Habetler. Aug. 26. 1954. 56p. Contract W-31-109- 
Eng-52. (KAPL-1182) 

The numerical solution of the one-space-dimension age- 
diffusion equation by multigroup methods is outlined. 
Finite-diffe rence equations are derived for solving the 
multigroup equations in a finite region where the com- 
position is piecewise continuous. The equations contain 
many possible variations of multigroup problems: KAPL or 
ORNL multigroup; Selengut-Goertzel multigroup for 
hydrogenous compositions; adjoint multigroup. (auth) 
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6831 
Livermore Research Lab., Calif. Research and Develop- 
ment Co. 
BIOLOGICAL SHIELD EVALUATION OF THE WATER 
BOILER. J. W. Shortall, J. W. Flora, and W. E. Drummond. 
June 1954. 30p. Contract AT(11-1)-74. (LRL-154) 

A series of measurements were made to determine the 


' effectiveness of the CR&D Water Boiler Reactor biological 


shield. Included are data on the concrete and timber pri- 
mary shields, the thermal column shielding, and a general 
evaluation of the total shield. The report also includes 
neutron and gamma flux traverses and emergent gamma 
energy spectra obtained at various points around the reactor 
shielding with a three-crystal spectrometer. (auth) 

6832 


MATERIALS PROBLEMS IN NUCLEAR POWER REACTORS. 
Henry H. Hausner. Materials and Methods 40, 84-6(1954) 
July. 

The problems discussed concern: (1) mechanical behavior 
at elevated temperatures including tensile strengths, creep, 
impact and fatigue strengths and stress-to-rupture of clad 
parts at elevated temperatures, (2) corrosion behavior, (3) 
heat transfer, (4) thermal shock behavior of metal-nonmetal 
combinations, and (5) radiation damage. (J.E.D.) 


NUCLEAR TRANSFORMATION 

6833 

ON THE KINETIC ENERGY OF FISSION- FRAGMENTS 
FROM U5. G. P. Dube and Lal Saheb Singh (Patna Univ., 
India). Indian J. Phys. 28, 227-31(1954) May. 

In the present paper it has been shown that Fermi’s 
semi-empirical mass-formula used for the estimation of 
kinetic energy of fission-fragments gives values less than 
the observed ones by about 30 Mev. Applying a suitable cor- 
rection-term based on Duckworth’s recent mass-spectro- 
graphic measurements, the kinetic energy of fission frag- 
ments has been estimated to be 171.12 Mev which agrees 
with the recent measurement of 167.1 Mev. (auth) 

6834 
MASS-SPECTROMETRIC STUDY OF DEUTERON-INDUCED 
REACTIONS IN IODINE. Silvio J. Balestrini (Univ. of 
Calif., Berkeley). Phys. Rev. 95, 1502-8(1954) Sept. 15. 
Absolute cross sections for the (d,2n), (d, 3n), and (d,p) 
plus (d,n) reactions in I'?" have been measured for deuteron 
energies up to 18 Mev by the method of isotope dilution. The 
stable and long-lived isotopes of xenon produced by deuteron 
bombardment of stacked foils of KI were distilled from 
these foils, were mixed with known quantities of atmospheric 
xenon, and after purification were examined for isotopic 
composition in a mass spectrometer. For purposes of com- 
parison, relative-activation cross sections for the (d,p) re- 
action on 
The cross section for the formation of the compound nucleus 
Xe'* is found to be in good agreement with theoretical cal- 
culations if the interaction radius is taken to be (1.3A° + 
1.21)10-"8 cm. The curves for the yield of I’ and for the 
total production of Xe!*® are of the same shape. It is argued 
that the (d,p) and (d,n) stripping reactions are the principal 
mechanism for the formation of this latter nuclide. A pre- 
cise mass-spectrometric determination of the half-life of 
Xe!?! yields a value of 36.406 + 0.016 days. (auth) 
6835 


A*° (y 7) THRESHOLD AND THE MASS OF A*®. J. Halpern, 


were measured by standard counting techniques. 


R. Nathans, and P. F. Yergin (Univ. of Penna., Philadelphia), 
Phys. Rev. 95, 1529-30(1954) Sept. 15. 

The A™(y,n)A* reaction is found to have a threshold at 
9.85 + 0.15 Mev. Using the most recent mass spectrograph 
measurements for the mass of A‘, the mass of A®® is 
calculated to have a value of 38.97681 + 0.00020. The re- 
lationship of this measurement to other reaction energy 
data is discussed. (auth) 

6836 


NEUTRONS FROM PROTON BOMBARDMENT OF B!°, Fay 
Ajzenberg (Boston Univ., Mass.) and Wolfgang Franzen 
(Princeton Univ., N. J.) Phys. Rev. 95, 1531-3(1954) Sept. 
15. 

The B'%(p,n)C!® reaction has been investigated at 30, 60, 
90, 120, and 150 degrees in the laboratory system by the 
method of proton recoils in thick photographic emulsions. 
The mean energy of the incident protons was 17.2 + 0.15 
Mev. The results indicate a ground-state Q value of ~4.354 
0.2 Mev, yielding a mass defect of 18.6 Mev for C'® in good 
agreement with beta decay results. The data also indicate qa 
level in C'® at 3.34 + 0.2 Mev and partly resolved levels at 
excitation energies 25 Mev. The angular distributions of 
the neutrons to the ground state and to the 3.34-Mev state 
are shown. (auth) 


6837 


YIELD OF ALPHA PARTICLES FROM PHOTONUCLEAR 
REACTIONS AT 23-MEV BREMSSTRAHLUNG. L. H. 
Greenberg, J. G. V. Taylor, and R. N. H. Haslam (Univ. of 
Saskatchewan, Saskatoon, Canada). Phys. Rev. 95, 1540-3 
(1954) Sept. 15. ie 

The yield of alpha particles from (y,q@) reactions and 
other photoreactions involving alpha-particle emission from 
9 elements up to atomic number 58 is given. Much of the 
data used have been previously published but further infor- 
mation has been obtained on the reactions in carbon, oxygen, 
and bromine. Original measurements have been made for 
the (y,@) reactions in vanadium and silver. The yield isa 
maximum in the region of copper and drops rapidly with 
increasing atomic number. There is evidence that at high 
atomic numbers, reactions involving the emission of another 
particle as well as the alpha particle predominate over just 


Single alpha-particle emission. (auth) 
6838 


DIF FERENTIAL CROSS SECTIONS FOR THE C'*(d,p)c™ 
AND C'(d,t)C'* REACTIONS. H. D. Holmgren, J. M. 
Blair, B. E. Simmons, T. F. Stratton, and R. V. Stuart 
(Univ. of Minnesota, Minneapolis). Phys. Rev. 95, 1544-50 
(1954) Sept. 15. — 

The differential cross section for the C'*(d,p)C'* reaction 
has been measured for 3.29-Mev deuterons over an angular 
range from 5° to 140°. It was found to have a maximum 
near 25°, a minimum near 80°, and another increase at 
higher angles. Over the same angular range, the C'(d,t)Cc™ 
reaction has a differential cross section for 3.29-Mev 
deuterons which shows a maximum at 12°, a minimum at 
57°, and a small rise at higher angles. For 2.19-Mev 
deuterons the structure of catc” differential cross 
section is broader, with the maximum occurring at 17°. 
The experimental results have been compared with the re- 
sults theoretically expected for stripping reactions. (auth) 


6839 


LOW-ENERGY PHOTOFISSION YIELDS FOR U*"*®. Harold 
G. Richter and Charles D. Coryell (Massachusetts Inst. of 
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Tech., Cambridge). Phys. Rev. 95, 1550-3(1954) Sept. 15. 
The pattern of mass number dependence of fission yield 
has been determined in the photofission of natural uranium 
(v4) by 16-Mev electrons from the linear accelerator. 
The effective photon energies were principally 9-14 Mev. 
Yields were determined by quantitative radiochemical 
isolation and close approximation to absolute 8 counting for 
19 chains. The peak-to-valley ratio is 110, the highest 
found yet outside of low-energy neutron studies. A spike in 
fission yields was found near mass number 133. Yields 
were also obtained for a number of chains in photofission 
with 10-Mev electrons. (auth) 


6840 

DISINTEGRATION OF BISMUTH BY 2.2-BEV PROTONS. 
Nathan Sugarman, Robert B. Duffield, G. Friedlander, and 
J. M. Miller (Brookhaven National Lab., Upton, N. Y.). 
Phys. Rev. 95, 1704-5(1954) Sept. 15. 

The cross sections for producing a large number of 
radioactive species from the 2.2-bev proton bombardment 
of Bi have been determined. The results are compared with 
previous work using 190-Mev deutcrons and 340-to 450- 
Mey protons. There appears to be a monotonic decrease in 
cross section with decreasing Z of the product. Spallation 
has become more probable at the higher energy, whereas 
division into two products of approximately equal mass 
is less probable. It would also appear that the center-of- 
mass motion accounts for a larye part of the range of the 
Ba and Tb recoils in the forward direction, but does not 
exclude the possibility that lighter products such as Sr and 
Br result largely from a fission reaction. A detailed analy- 
sis of the results in Ba, Sr, and Br nuclides shows that the 
high-yield primary products are more neutron deficient 
than those observed previously. (K.S.) 


PARTICLE ACCELERATORS 
6841 


[European Council for Nuclear Research] 

SOME REMARKS CONCERNING BASIC DEFINITIONS IN 

ORBIT THEORY. Aug. 1954. 10p. (CERN-PS/RH-3) 
Basic ideas connectcd with the mathematical theory of 

strong focusing in synchrotrons is discussed. (K.S.) 

6842 

Livermore Research Lub.. Calif. Research and Develop- 

ment Co. 

PRECISION CELL MEASUREMENTS FOR THE MTA A-54 

LINEAR ACCELERATOR. C. C. Old. J. F. Steinhaus. and 


R. E. Wright. May 1954. 20p. Contract AT(11-1)-74. 
(LRL-130) 
The principles underlying modeling of resonant cavities 


are outlined. Precision cell measurements for the purpose 
of determining cavity diameters, drift tube dimensions, and 
gap lengths for the A-54 accelerator are presented. All 
data are given in terms of the frequency and dimensions of 
the full seale machine. (auth) 

6843 

Radiation Lab., Univ. of Calif.. Berkeley 

INTERPHASE TRANSFORMERS FOR PARALLEL IN- 
VERTERS (thesis). Leon Arnold Rovelsky. May 20, 1954. 
6lp. Contract W-7405-eng-48. (UCRL-2561) 

Interphase transformers are investigated for the purpose 
of determining their capabilities and limitations in equaliz- 
ing the load and absorbing the difference voltages when 
operated between parallel inverters. The general features 


83) 


of rectifiers and inverters are reviewed, listing difficulties 
encountered when inverters are operated in parallel. The 
fundamental ope rating principles of the interphase trans- 
former are illustrated through the device of an analogue. 
Specifications that govern the size of an interphase trans- 
former are determined by using a series of voltage curves. 
These curves are then used in developing the procedure for 
a sample design. A résumé and actual examples of certain 
difficulties experienced with the paralleling of the inverters 
of the bevatron magnet power supply of the University of 
California Radiation Laboratory are included in the text. 
Polyphase inverters are compared with polyphase rectifiers 
to show their significant differences and similarities. The 
analogue device, which protrays the fundamental character- 
istics of the interphase transformer, was made by modifying 
two iron-core filter choke coils. From the experimental 
study of the analogue interphase transformer a determina- 
tion of the requirements for an actual interphase trans- 
former were developed. Cognizance of the voltage difference 
curves being instantaneously applied across the interphase 
transformer is shown to be important in the determination 
of the ultimate size of the interphase transformer. Voltage 
difference curves are included to show the effects of com- 
mutation angle and firing angle on the requirements of 
interphase transformer size. The complex wave forms en- 
countered are inspected in more detail in the appendices. 
(auth) 
6844 
Radiation Lab., Univ. of Calif., Berkeley 
THE RF SYSTEM OF THE BEVATRON. C. Norman 
Winningstad. June 4, 1954. 35p. Contract W-7405-eng- 
48. (UCRL-2593) 
The University of California bevatron r-f system pro- 
vides r-f at a maximum of 40 kv peak. varying from 
nominally 350 to 2500 ke in 1.85 seconds, as a prescribed 
function of magnet field, with required accuracies varying 
from 0.1 to 1 percent. The load for the system is the 
accelerating electrode. which is nominally 400 uf capacity, 
requiring a maximum of 2.5 megavoltamperes peak. In 
order to economically supply such large amounts of energy 
to the accelerating electrode, an automatic tuning system 
was developed. The automatic tuning system was made 
practical by the invention of a special electronic high- 
current control system. (auth) 


6845 


THE DESIGN OF LINEAR ACCELERATORS FOR X-RAY 
THERAPY. C. W. Miller. Atomics 5, 254-9(1954) Sept. 

The post-war development of linear accelerator equipment 
was in the first instance directed towards the requirements 
of physical research. Linear accelerators have also been in 
the field of medicine, and in this article the problems of the 
design of this equipment are discussed. (auth) 


RADIATION ABSORPTION AND SCATTERING 
6846 
National Bureau of Standards 
A METHOD FOR ANALYZING PHOTONUCLEAR YIELD 
CURVES. L. V. Spencer. Mar. 20,1952. 9p. (NBS-1531) 
A method is presented for obtaining photonuclear cross 
sections from bremsstrahlung activation curves. The 
functions of the problem are described by a few terms 
involving a small number of parameters. The relationship 
between the cross section and the activation curve is 
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expressed as a folding plus a correction. The brems- 
strahlung spectrum is normalized so that B(0.8E,. E,) = 1 
and is considered accurate to about 2% within the region 
0.1E, E<0.9E,. The range of validity is believed to be at 
least 8 Mev = E,=25 Mev. The method is preferred to 
Fourier-Laplace transform methods because of the 
smaller labor involved, better accuracy estimates, and 
ease of improvement as more accurate spectra become 
available. (ASTIA abst.) 

6847 

Naval Research Lab. 

STOCHASTIC ESTIMATES OF y-RAY SPECTRAL INTEN- 
SITIES FOR SHALLOW AND DEEP PENETRATION. L. A. 
Beach, R. B. Theus, J. D. Plawchan, and W. R. Faust. 
Aug. 3, 1954. 2lp. (NRL-4412) 

The applicability of several random sampling techniques 
to y-ray diffusion problems has been investigated. Use of 
the exact physical analogue to estimate the penetration 
through slab and semi-infinite shields was found to yield 
estimates of the spectral distributions in agreement with 
moment calculation for penetration distances up to 4 mean 
free paths. For deep penetration, several methods of 
biasing were studied and compared. The exponential trans- 
formation exhibited certain advantages over other bias 
methods and allowed estimation of spectral intensities for 
penetration distances as great as 18 mean free paths of 
the primary radiation. (NRL Abst.) 

6848 

Radiation Lab., Univ. of Calif., Berkeley 

THE SCATTERING OF 10-MEV PROTONS ON CARBON 
AND MAGNESIUM (thesis). Gerhard E. Fischer. 56p. 
Contract W-7405-eng-48. (UCRL-2546) 

In order to study the mechanism of excitation of nuclear 
levels by inelastic scattering, a scattering chamber of 36- 
inch diameter was constructed. The deflected beam of the 
Berkeley 60-inch cyclotron was brought out of the shielding 
by means of strong focusing magnets. Particles from the 
nuclear reactions were detected by either of two systems, 
a quadruple proportional-counter telescope, or a coinci- 
dence crystal spectrometer. Energy resolution was of the 
order of 2.5%. The angular distribution of protons from 
the reactions C!*(p.p’)C'!?* (Q = —4.43 Mev), and 
Mg”"(p,p’)Mg**” (Q = —1.38 Mev) was found to be peaked in 
the forward direction. Since the compound nucleus is 
excited to about 13 Mev, where the level density is expected 
to be high and the statistical theory of the nucleus should 
hold, it is proposed that two processes of excitation occur: 
(1) the formation of the compound nucleus and its 
subsequent decay —symmetrically about 90°; (2) direct 
collision of the incident proton with a nucleon on the surface 
shell of the nucleus. The elastic scattering of protons on 
the above nuclei was also studied and interference maxima 
were found. Three new levels are believed to have been 
confirmed in (auth) 


Radiation Lab., Univ. of Calif., Berkeley 

POLARIZATION OF BREMSSTRAHLUNG. Robert Karplus 
and Alfred Reifman. Sept. 3, 1954. 28p. Contract W- 
7405-eng-48. (UCRL-2686) 

Numerical information necessary to an experimental 
study of the polarization of bremsstrahlung is presented. 
One may conclude that it is possible to produce signifi- 
cantly polarized y-ray beams with existing electron ac- 
celerators. These beams will provide a new too! for the 


Study of photonuclear reactions over a wide range of 
energy. (auth) 
6850 


PSEUDOSCALAR INTERACTION AND PROTON- PROTON 
SCATTERING. D. Basu (Indian Assoc. for the Cultivation 
Science, Calcutta, India). Indian J. Phys. 28, 201-4(1954) 
May. 

It is shown that in nuclear interactions, the presence of 
contact potentials of the form of 5-functions helps to make 
the scattering isotropic, as required to explain p-p Scattering 
at high energies. The 6-function potential which occurs nat- 
urally in the theoretical field interaction may be regarded as 
the analogue of the ‘hard core’ potential which Jastrow as- 
sumed ad-hoc in the singlet state only. (auth) 


6851 


PROTON-PROTON SCATTERING AT 340 MEV. C.C. 
Benerjee (Indian Assoc. for the Cultivation of Science, 
Calcutta, India). Indian J. Phys. 28, 221-6(1954) May. 

The proton-proton scattering has been considered with 
an interaction which involves only the tensor part of the 
pseudoscalar interaction. The theoretical results have been 
compared with experimental data at 340 Mev. It is found that 
the tensor force alone can explain the experimentally ob- 
served isotropy of scattering. It also explains qualitatively 
the independence of differential cross sections with energies 
of the incident particles. (auth) 


INTERPRETATION OF THE EXCITATION OF GAMMA- 
RAYS BY 10 MEV NEUTRONS. Satio Hayakawa (Kyoto 
Univ., Japan) and Ken Kikuchi (Osaka Univ., Japan). Progr. 
Theoret. Phys. (Japan) 11, 513-18(1954) June. “AS 

Gamma rays from medium weight and heavy nuclei excit- 
ed by 10-Mev neutrons are calculated on the basis of the 
compound nucleus formalism. Calculated gamma ray yield 
shows a fair agreement with the experimental data by 
Wakatsuki and Sugimoto, if the empirical temperature-mass 
number relation is adopted. The competition of various 
emission processes is found to be important to account for 
the experiment. (auth) 


PION-NUCLEON SCATTERING BY TAMM-DANCOFF 
METHOD. Kin-ichi Ishida and Atsushi Takahashi (Tohoku 
Univ., Japan). Progr. Theoret. Phys. (Japan) 11, 611-13 
(1954) June. on 


6854 


TIME-DEPENDENT CORRELATIONS BETWEEN SPINS AND 
NEUTRON SCATTERING IN FERROMAGNETIC CRYSTALS. 
Léon Van Hove (Institute for Advanced Study, Princeton, N. 
J.). Phys. Rev. 95, 1374-84(1954) Sept. 15. 

The pair correlation between spins considered at different 
times in a ferromagnetic crystal is used to derive a general 
formula for the angular and energy distribution of magneti- 
cally scattered neutrons. The qualitative properties of the 
correlation are established for various temperature ranges 
and a number of characteristic features of the scattering and 
of its temperature variation are thus accounted for. From 
the study of the long-range part of the correlation an explicit 
expression is derived for the ‘‘critical magnetic scattering” 
produced in the neighborhood of the Curie point by the large 
spontaneous fluctuations of the magnetization. (auth) 


6855 


THEORY OF SCATTERING IN SOLIDS. G. F. Koster. 
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(Massachusetts Inst. of Tech., Cambridge). Phys. Rev. 95, 
1436-43(1954) Sept. 15. 

The scattering of an electron by an imperfection in a lat- 
tice is set up in terms of a linear combination of the Wannier 
functions associated with the lattice. The difference equa- 
tions which the coefficients of the Wannier functions satisfy 
are discussed in the light of simple examples. A Green’s 
function formulation of the difference equations is then intro- 
duced which leads to the proper asymptotic behavior of the 
scattered wave. This approach avoids many of the unwar- 
ranted assumptions usually made in the discussion of scat- 
tering in solids. (auth) 


ENERGY AND ANGULAR DISTRIBUTION OF PHOTONS 
FROM DEUTERON BOMBARDMENTS OF NICKEL. 

William W. Pratt (State Univ. of Iowa, lowa City). Phys. 
Rev. 95, 1517-23(1954) Sept. 15. vie 
“The energy spectrum and angular distribution of protons 
resulting from 3.03-Mev deuteron bombardment of Ni®® and 
ni® have been studied by means of a nuclear emulsion 
technique. Three previously unreported energy levels in 
Ni*® have been found. The angular distribution of the 
protons indicates that the reaction is primarily due to com- 
pound nucleus formation. (auth) 


6857 


PHASE SHIFT ANALYSIS OF THE SCATTERING OF NEGA- 
TIVE PIONS BY HYDROGEN. E. Fermi (Univ. of Chicago) 
and N. Metropolis and E. Felix Alei (Los Alamos Scientific 
Lab., New Mexico). Phys. Rev. 95, 1581-5(1954) Sept. 15. 

A phase shift analysis of the scattering of negative pions 
by hydrogen in the range 115 to 215 Mev is presented. Two 
solutions are given that represent the data within the exper- 
imental error by two rather different sets of phase shifts. 
One of these solutions is excluded on the basis of some in- 
formation on the scattering of positive pions. The other so- 
lution is compatible with all the experimental data known at 
present. It is pointed out, however, that this is not the only 
solution that has such properties. In addition, calculations 
carried out on scattering of positive and negative pions at 
61.5 Mev are presented, (auth) 


PHASE-SHIFT ANALYSIS OF THE SCATTERING OF NEG- 
ATIVE PIONS ON HYDROGEN. Ronald L. Martin (Cornell 
Univ., Itaca, N. Y.). Phys. Rev. 95, 1606-11(1954) Sept. 15. 

A phase-shift analysis of the scattering of negative pions 
on hydrogen in the energy range 120 to 217 Mev is present- 
ed. The usual assumptions that the scattering is charge-in- 
dependent and that scattering in S and P states only is im- 
portant are made and in addition the P-wave phase shifts of 
isotopic spin Y assumed to be zero. Of many approximate 
solutions obtained a solution showing a resonance in the P 
state of ordinary spin?/, and isotopic spin */, in the neighor- 
hood of 195 Mev is considered to have the highest probability 
of being correct. (auth) 


MESON-MESON INTERACTION IN MESON SCATTERING. 
Marc Ross (Brookhaven National Lab., Upton, N. Y.). 
Phys. Rev. 95, 1687-9(1954) Sept. 15. 

An interpretation of low-energy meson-nucleon scat- 
tering data is discussed which assumes a scattering proc- 
ess arising from a meson-nucleon interaction (A) which 
neglects meson-meson collisions due to the scattering 
process, and a meson interaction directly with the mesons 


of the nucleon’s proper field (B), associated with an inter- 
action assumed to exist between free mesons (C). A is 
assumed to be a short-range interaction (1/M) with a 
repulsive core in the T = %, S:, state, B is described as a 
potential whose range is of the order of the meson Compton 
wavelength, and C is, in pseudoscalar theory, probably of 
range 1/M. M is taken as the nucleon mass. Results are 
considered from meson-proton scattering and related ex- 
periments at energies up through 200 Mev. Though experi- 
mental data are inadequate for an analysis of T = ', it is 
possible to draw some preliminary conclusions. (K.S.) 
6860 

POLARIZATION IN p-p SCATTERING AT 415 MEV. J. A. 
Kane, R. A. Stallwood, R. B. Sutton, T. H. Fields, and J. G. 
Fox (Carnegie Inst. of Tech., Pittsburgh, Penna.). Phys. 
Rev. 95, 1694-5(1954) Sept. 15. =_— 
“A polarized proton beam was obtained by scattering the 
internal synchrocyclotron beam of 415 Mev with a second 
scatterer of C. The polarization of the beam was estimated 
as 40 to 50%. An asymmetry of 0.004 + 0.007 was observed 
at a scattering angle of 10°. For the data obtained, 0(6)Py (6) = 
k sin @ cos @ (1 + b cos’@ + c cos‘#), where @ is the cm 
scattering angle, o(@) is the unpolarized scattering cross 
section normalized to 1 at 90°, k = 0.62 + 0.14, b=1.0+ 

0.7, c = 0.63 + 0.77, and c = (1.6 + 0.3)—0.98 b. (K.S.) 

6861 


ASYMMETRY IN NEUTRON PRODUCTION BY BOM- 
BARDING TARGETS WITH 285-MEV POLARIZED PRO- 
TONS. Hugh Bradner and Robert Donaldson (Univ. of 
Calif., Berkeley). Phys. Rev. 95, 1701-2(1954) Sept. 15. 

An asymmetry in neutron production was observed in 
quasi-elastic scattering of 285-Mev protons with a polar- 
ization of 65 + 3%, by C, Be, and Li targets. The neutrons 
were counted in 180° cm coincidence by counting recoil 
protons of energy greater than 0.7 E°cos’@. The data give 
quasi-elastic asymmetry, giving a non-zero neutron 
asymmetry at 90°, indicating the presence of odd and even 
terms in the scattering analysis. (K.S.) 


RADIATION EFFECTS 

6862 

Illinois Univ. Graduate Coll. 

CRYSTAL STRUCTURE AS A FACTOR IN IRRADIATION 
DAMAGE (thesis). Donald Andrew Wruck. 1954. 54p. 
(AD-25100) 

Samples of Fe, Co, Ni, Ti, and V were bombarded with 
12-Mev deuterons for 100 hr to permit observation of the 
effects of irradiation on these metals. The resistivity 
changes in Fe at —180°C were much larger than those in 
Co and Ni. The damage behaviors of Ni and Co were 
essentially the same. At room temperature. 20 to 40% of 
the resistivity increases of the metals (measured at 
—175°C) remained. Some effect still persisted after anneal- 
ing at 400°C. Neutron bombardment of Fe and Ni at pile 
temperatures produced resistivity effects which confirmed 
the effects of deuteron bombardment. The shapes of the 
bombardment curves appeared to be the same for all 
metals at all bombardment temperatures. The differences 
in behavior of Fe, Co, and Ni under bombardment were 
attributed to difference in the crystal structure. Further 
experimental techniques were recommended, including 
the use of anelasticity and electron bombardment as well 
as further study of clustering and associated recovery 
processes. (ASTIA) 
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Atomic Energy Research Establishment, Harwell, Berks 
(England) 

THE DIRECT CONVERSION OF BETA-IRRADIATION 
ENERGY INTO LOW-VOLTAGE ELECTRICAL ENERGY. 
W. Lomer. Apr. 1954. 16p. (AERE-T/M-108) 

A theory is presented which accounts for the American 
observations on the e.m.f. produced by a semiconductor 
junction under irradiation. It is shown that for high effi- 
ciency a semiconductor with a large energy gap, and with 
both p and n material as heavily doped as is practicable. 
should be placed in a very high irradiation density. The 
optimum thickness for the transistor is found to be when 
both p and n material are one or two diffusion lengths 
thick. Figures are given for possible efficiencies of Si and 
Ge, and show the former far superior; SiC may be even 
better if it can be produced in suitable form. The lifetime 
of the battery will be determined by atomic displacements 
caused by the irradiation, and is a serious limitation. Any 
practical use would necessitate a compromise between long 
lifetime and high efficiency, which require respectively low 
and high irradiation density. (auth) 


RADIOACTIVITY 

6864 

SARGENT DIAGRAM AND COMPARATIVE HALF-LIVES 
FOR ELECTRON CAPTURE TRANSITIONS. J. K. Major 
and L. C. Biedenharn (Yale Univ., New Haven, Conn.). 
Revs. Mod. Phys. 26, 321-6(1954) July. 

Earlier studies by Thompson and Feather have been 
extended to lighter nuclei, wherever the half life, branching 
ratios, and transition energy W are known, and a Sargent 
diagram constructed for 87 electron capture transitions; 
W, defined as the energy of the neutrino emitted during 
capture, must be deduced indirectly, from atomic mass 
differences, positron spectra, or inner bremsstrahlung. 
Known allowed transitions fall considerably below the line 
proposed by Feather, but the scatter of the points does not 
permit differentiation of Sargent curves for different 
degrees of forbiddenness. Comparative half lives have 
been calculated for these capture transitions, and are 
tabulated and compared with ft values for beta emitters. 
The distribution of ft values are similar, and agreement is 
evident between most ft values for electron capture and 
positron emission in the same transformation. (auth) 

6865 

ENERGY LEVELS IN Pb’ FROM THE DECAY OF Bi’. 
D. E. Alburger (Nobel Inst. of Physics, Stockholm, Sweden, 
and Brookhaven National Lab., Upton, N. Y.) and M. H. L. 
Pryce (Clarendon Lab., Oxford, England). Phys. Rev. 95, 
1482-99(1954) Sept. 15. 

The energies, spins, and parities of 10 excited states in 
Pb?" and the probable energies, spins, and parities of two 
additional states have been established by studies of 6.4-day 
Bi? decay. The experiments include — intensity and preci- 
sion energy measurements on the conversion lines in a dou- 
ble-focusing spectrometer; coincidences between pairs of 
K-conversion lines in a two-lens ‘‘spectrogoniometer’’; 
coincidences between gamma rays and conversion electrons 
in a modified intermediate-image spectrometer; discovery 
of a 145 + 15 microsecond isomeric state decaying by either 
of two E3 transitions; examination of the low-energy con- 
version spectrum; and relative gamma intensity measure- 
ments with a scintillation spectrometer. The adopted decay 
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scheme contains 28 of the observed transitions and satisfies 
all of the conditions imposed by the energy and coincidence 
measurements. A few additional very weak transitions are 
unassigned. It is shown from a theoretical analysis based op 
the shell model that the observed levels are in agreement 
with the approximate calculations, Eleven gamma rays de- 
caying with a half life of 14 days are assigned to Bi, (auth) 
6866 


DECAY OF Rb®, w.s. Lyon and J. E, Strain (Oak Ridge 
National Lab., Tenn.). Phys. Rev. 95, 1500(1954) Sept. 15, 
The gamma-ray spectrum of Rb® has been examined with 
a Nal(Tl) gamma-ray spectrometer. Only the gamma ray of 
energy 1.08 Mev has been found; the fraction of decay pro- 
ceeding through the transition is 0.089 + 0.005. (auth 
6867 
ALPHA HALF-LIVES OF Cm™*, Cm*8, AND Cm*. A.M, 
Friedman, A. L. Harkness, P. R. Fields, M. H. Studier, and 
J. R. Huizenga (Argonne National Lab., Lemont, IIl.). Phys, 
Rev. 95, 1501(1954) Sept. 15. ae 
~The alpha half lives of Cm™“, Cm, and Cm™* measured 
from mass spectrometric analyses of curium and its pluto- 
nium daughters are 18.4 + 0.5 yrs (weighted average of pres- 
ent results and those reported in reference 1), 1.15 + 0.5 x 
10‘ yrs, and 4.0 + 0.6 x 10° yrs, respectively. (auth) 
6868 


ENERGY LEVELS IN Po*!®, J. W. Mihelich, A. W. Schardt, 
and E, Segré (Brookhaven National Lab., Upton, N. Y.). 
Phys. Rev. 95, 1508-16(1954) Sept. 15 

~The K-capture decay of At?! to levels in Po?!” has been 
investigated in detail using conversion electron and y-ray 
spectroscopy, and coincidence techniques. Ten transitions 
of the following energies and indicated multipolarities have 
been observed: 0.047 (E2), 0.116 (M1), 0.246 (E2), 0.404, 
1.185 (E2), 1.441 (E1), 1.487 (El), 1.604 (E1), 2.23, and 2.6 
Mev. On the basis of these measurements, a consistent de- 
cay scheme may be proposed. Tentative y-y angular corre- 
lation measurements confirm this scheme. The spin and 
parity of At?!° are probably 4—, 5—, or 6 +. Some informa- 
tion has also been obtained on other At isotopes. A weak 
671-kev y ray not in coincidence (within 0.1 usec) with K x 
rays or @ particles appeared in the decay of At”!!, Gamma- 
ray transitions of 83.8, 91.1, 195, 548, and 784 kev were ob- 
served in the decay of At?°*, (auth) 


6869 

GAMMA-RAY SPECTRA FOLLOWING THE 8 DECAY OF 
Br®?, AND D.C. Lu, W. H. Kelly, and M. L. 
Wiedenbeck (Univ. of Michigan, Ann Arbor). Phys. Rev. 95. 
1533-5(1954) Sept. 15. 

Coincidences between the gamma rays following the B de- 
cay of Br®’, Sb'4 and I'*! have been studied using the single 
scintillation crystal summing technique. A decay scheme for 
Br® is proposed. The decay scheme of Sb'“ proposed by 
Langer et al. is found to be consistent with our data as is 
the decay scheme of I'*' proposed by Metzger and Deutsch 
and augmented by Emery. (auth) 


6870 


NUCLEAR LEVELS IN Ca®. Torsten Lindqvist and Allen 
C. G. Mitchell (Indiana Univ., Bloomington). 
1535-8(1954) Sept. 15. 

The nuclear levels in Ca’ have been studied in the decay 
of Se*’ by positron emission to Ca“. Levels have been found 
at 0.369, 0.627, and 0.81 Mev. In an earlier experiment, the 
decay of K*® by negatron emission was studied by the authors 
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and nuclear levels were found in Ca‘? at 0.627, 1.00 1.39, and 
1.61 Mev. The levels have been given configuration assign- 
ments. Theoretical discussion of the (f,,)* configuration is 
compared with experimental results. (auth) 


6871 

THE DECAY OF Cs“*. J. L. Olsen and G. D. O’Kelley 
(Calif. Research and Development Co., Livermore). Phys. 
Rev. 95, 1539-40(1954) Sept. 15 morons 
The radiations from Cs'** were investigated with beta 
spectrometers, scintillation spectrometers, and a pro- 
portional counter spectrometer. Beta-particle groups of 
$41-kev and 657-kev energy were found, together with 
gamma-ray groups of energy 67.2, 153, 162, 265, 335, 822, 
1041, 1245, 1410, 2350, and 2490 kev. A decay scheme is 
proposed on the basis of gamma-ray intensities and gamma- 
gamma coincidences. (auth) 


6872 

RADIOGENIC OSMIUM FROM RHENIUM-CONTAINING 
MOLYBDENITE. H. Hintenberger, W. Herr, and H. 

Voshage (Max-Planck-Institut Fiir Chemie, Mainz, Germany) 
Phys. Rev. 95, 1690-1(1954) Sept. 15. 

A naturally radioactive isotope of Re with mass number 
187, predicted by Mattauch’s isobar rule, was found in 
molybdenite ore by positively identifying Os'* formed in the 
B decay process. From measured abundances and data 
from mass spectrometer analysis, it follows that 99.5% of 
the Os originally present in the mineral is radiogenic, and 
that the radioactivity of Re must be due to Re'®". (K.S.) 
6873 
HALF-LIFE OF RHENIUM. W. Herr, H. Hintenberger, and 
H. Voshage (Max-Planck-Institut fur Chemie, Mainz, Ger- 
many). Phys. Rev. 95, 1691(1954) Sept. 15 

The half life of Re'®’ was measured by a chemical de- 
termination of the Os and Re content of molybdenite ore. 
Uncertainties in the age of the ore give 5 x 10° = T = 2.5 x 
10'' yr, a value definitely smaller than 4 x 10" yr previ- 
ously reported by Naldrett and Libby. For an ore age of 
500 x 10° yr, the half life would be 5 x 10'® yr. (K.S.) 

6874 

ABSOLUTE INTENSITIES OF THE GAMMA RAYS AND 
X-RAYS OF RADIUM D. P. E. Damon and R. R. Edwards 
(Univ. of Arkansas, Fayctteville). Phys. Rev. 95, 1698-9 
(1954) Sept. 15. i 

The absolute intensities of y rays and L x rays of RaD 
have been obtained by scintillation spectrometry and 27 @ 
counting techniques. A total y intensity of 4.4 + 0.7 and an 
L x-ray intensity of 19 + 3/100 disintegrations were 
measured. A line at 31 + 1 kev was resolved with an in- 
tensity of 0.6 + 0.2/100 disintgegrations. The intensity of 
the 46.5-kev line is 3.8 4 0.6/100 disintegrations. No line 
at 16 kev was found in coincidence with the 31-kev line. (K.S.) 


RARE EARTHS AND RARE -EARTH COMPOUNDS 
6875 
PERIODS OF PARAMAGNETIC LATTICE RELAXATION 
FOR THE HYDRATED SALTS OF RARE-EARTH ELE- 
MENTS. S.A. Altshuler. Zhur. Eksptl’. i Teoret. Fiz. 24, 
No. 6, 681-90(1953). (In Russian). ands 
It is calculated that the periods involved are of the order 
of 107° to 107" sec at room temperature, which agrees with 
experimental results. These periods are, in general, much 
shorter than those for the salts of the elements of the iron 
group. Several conclusions are drawn from the result that, 
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at room temperature, the period of lattice relaxation is 
shorter than that of spin relaxation. (Science Abstracts) 


6876 


ON THE ISOTOPIC DISPLACEMENT IN THE Nd II SPEC- 
TRUM. Gerhard Noldeke and Andreas Steudel (Univ. of 
Heidelberg, Germany). Naturwissenschaften 41, 332(1954) 
July. (In German). 

The isotopic displacement in the Nd II spectrum was 
measured for the line A = 4012.250 A for the mass numbers 
142 to 150. The results are tabulated. (J.S.R.) 


SPECTROSCOPY 


6877 


St. Louis Univ. 

RAMAN SPECTRA OF SOME METAL BOROHYDRIDES 
AND AMINE-BORINES (thesis). Walter J. Lehmann. 
June 1954. 1lllp. [For Mathieson Chemical Corp., 
Contract NOa(s)-1023c]. (MCC-1023-TR-56) 

An experimental arrangement was developed for the 
recording of Raman spectra of liquids and solutions, and 
a method of determining depolarization ratios of Raman 
lines was adapted to this apparatus. The Raman spectrum 
of liquid aluminum borohydride was redetermined, and two 
previously reported lines were shown to be spurious. One 
fundamental vibration was reassigned to a newly discovered 
frequency, while other new lines were assigned as com- 
bination lines. Depolarization data were obtained for nine 
of the lines. These and additional symmetry considerations 
support the postulated D,,, molecular model. A Raman spec- 
trum of an aqueous solution of sodium borohydride was ob- 
tained, and an assignment was made of the Raman and in- 
frared frequencies to the vibrational modes of a tetrahedral 
BH, ion. The Raman spectra of solutions of trimethyl- 
amine-borine and pyridine-borine were recorded and fre- 
quency assignments made. By a normal coordinate treat- 
ment of the Raman frequencies and through use of a simple 
valence force potential, the B-N and C-N force constants in 
the former and the B-N and B-H force constants in the 
latter were calculated, as well as two bending force con- 
stants for each. The force constants calculated for tri- 
methylamine-borine must be considered inadequate, ap- 
parently because the repulsive effects between nonbonded 
groups in the compound are too strong, making the simple 
valence force field a poor approximation. Comparison of 
the B-N force constant value in pyridine-borine with that of 
the B-O bond in tetrahydrofuran-borine verifies our pre- 
diction that the B-N bond is the stronger of the two. (auth) 
6878 
HYPERFINE STRUCTURE OF HELIUM-3 IN THE META- ee at, 
STABLE TRIPLET STATE. Gabriel Weinreich (Columbia 
Univ., New York) and Vernon W. Hughes (Univ. of Penna., 
Philadelphia). Phys. Rev. 95, 1451-60(1954) Sept. 15. 

The He* atom in the 5S; metastable state represents a sys- 
tem simple enough to be calculable by modern computing 
methods. For this reason a measurement of the hyperfine 
splitting of this state is of particular interest, since it is ex- 
pected that a comparison with theory will reveal some ef- 
fects of relativity, quantum electrodynamics, and nuclear 
structure. The measurement reported here was made by the 
atomic-beam magnetic resonance method. Three cc NTP of 
He® gas was continuously circulated and purified in a closed 
vacuum system. Frequencies of transitions between hyper- 
fine levels were measured in a magnetic field of about ¥, 
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gauss, with the final precision limited by inhomogeneity of 
the magnetic field. The value thus obtained for the (inverted) 
hfs splitting is 6739.71 + 0.05 Mc/sec. (auth) 
6879 
HYPERFINE STRUCTURE OF HELIUM-3 IN THE META- 
STABLE TRIPLET STATE. Werner B. Teutsch and Vernon 
W. Hughes (Univ. of Penna., Philadelphia). Phys. Rev. 95, 
1461-3(1954) Sept. 15 ol 
The hyperfine structure splitting in the metastable 38, 
state of He’ has been measured recently by the atomic beam 
magnetic resonance method. The Fermi value of the hfs 
splitting in this state is computed here using various avail- 
able wave functions, including the six-term Hylleraas func- 
tion of Huang. An error estimate for the hfs calculation can 
be made from a knowledge of the accuracy of the calculated 
binding energy. In all cases, the actual discrepancy between 
the computed value of the hfs and the experimental result is 
consistent with the estimated inaccuracy. In particular, the 
Hylleraas function yields a value of the negative binding en- 
ergy of 0.087600 x 4hcR,,,.«experimental value 0.087618 x 
4hcR,,“), and hence gives the hfs to about 0.1 percent. Thus 
the anomalous magnetic moment of the electron should be 
taken into account. The calculated result, including the 
order a@ anomalous moment of the electron and the order 
m/M reduced mass correction, is 6735.9 + 4.7 Mc/sec as 
compared to the experimental value of 6739.71 + 0.05 Mc/ 
sec, Relativistic, higher order quantum electrodynamic, and 
nuclear structure effects are somewhat smaller than the un- 
certainty in the calculation. (auth) 
6880 


PRECISION WAVELENGTH AND ISOTOPIC SHIFT MEAS- 
UREMENTS OF GERMANIUM ARC LINES. G. V. Deverall, 
K. W. Meissner, and G. J. Zissis (Purdue Univ., Lafayette, 
Ind.). Phys. Rev. 95, 1463-8(1954) Sept. 15. 

The employment of an atomic beam light source and of 
interferometric equipment made it possible to obtain infor- 
mation about the line structure and precision wavelength of 
eight Ge I lines arising from transitions between the lowest 
even and odd energy levels of germanium. Despite the high 
resolving power employed, it was impossible to observe line 


splittings. By comparing the total width of the lines with that 


expected from the beam data one can estimate that the iso- 
tope shift between consecutive even Ge isotopes is smaller 
than 0.005 cm™'. The wavelength of the center of gravity of 
the different lines however, could be determined within 

+ 0.00004 A. This limit of error is in agreement with the 
wave number deviations obtained by the application of the 
Ritz combination principle. (auth) 

6881 


ISOTOPE SHIFT IN NEUTRAL CARBON. James P. Nicklas 
(Univ. of Buffalo, New York). Phys. Rev. 95, 1469-71(1954) 
Sept. 15. _ 

There is a possibility that the discrepancy between the 
experimental values of spectral isotope shift in light ele- 
ments and the values calculated by including nuclear motion 
may be reduced by using improved one-electron wave func- 
tions. In order to investigate this possibility and at the same 


time to make a comparison with recently obtained experimen- 


tal data, the shift of the transition 2p? 'S—2p3s | (a = 
2478.5A) of neutral carbon has been calculated using 
Hartree one-electron functions without exchange. The func- 
tions for the 2p3s configuration were calculated by the 
author for this purpose. The agreement with the experi- 


mental value is comparable to that obtained for other ele- 
ments with this type of function. A comparison of the term 
shifts is made for both the *P and 'S terms of the 2p* con- 
figuration using Hartree functions with and without exchange 
and analytic functions of the Morse, Young, and Haurwitz 
type. The use of functions with exchange produced a sig- 
nificant change in the calculated term shifts which indicates 
that it may be possible to improve the agreement between 
calculated and observed transition shifts. (auth) 

6882 


ISOTOPE SHIFT IN NEUTRAL OXYGEN. Charles E, 
Treanor (Univ. of Buffalo, New York). Phys. Rev. 95, 1472. 
3(1954) Sept. 15. 

Isotope shifts in levels of the first and second excited cop- 
figurations of oxygen were calculated using Hartree one- 
electron wave functions, computed for 1s*2s?2p*3s and 
1s72s72p*3p. The suitability of the wave functions for this 
type of calculation can be checked with recent experiments 
in nine spectral lines of neutral oxygen. The discrepancies 
between calculated and observed shifts are from —0.09 cm™ 
to +0.09 cm™ for the shift between O'* and O"*. It appears 
that better one-electron wave functions (e.g., Hartree-Fock 
functions including exchange) could account for these dis- 
crepancies. (auth) 


THEORETICAL PHYSICS 
6883 


USE OF CAUSALITY CONDITIONS IN QUANTUM THEORY. 
M. Gell-Mann (Univ. of Chicago) and M. L. Goldberger 
(Princeton Univ., N. J.) and W. E. Thirring (Inst. for 
Advanced Studies, Princeton, N. J.). Phys. Rev. 95, 1612-27 
(1954) Sept. 15. af 

The limitations on scattering amplitudes imposed by 
causality requirements are deduced from the demand that the 
commutator of field operators vanish if the operators are 
taken at points with space-like separations. The problems of 
the scattering of spin-zero particles by a force center and 
the scattering of photons by a quantized matter field are 
discussed. The causality requirements lead in a natural way 


to the well-known dispersion relation of Kramers and Kronig. 


A new sum rule for the nuclear photoeffect is derived and the 
scattering of photons by nucleons is discussed. (auth) 


6884 


TWO-NUCLEON PROBLEM WHEN THE POTENTIAL IS 
NONLOCAL BUT SEPARABLE. 1. Yoshio Yamaguchi (Univ. 
of Illinois, Urbana). Phys. Rev. 95. 1628-34(1954) Sept. 15. 

The two-nucleon problem is considered in terms of an 
interaction of the form (p|V|p’) = —(A/M)g(p)g(p’). In this 
case exact Solutions both for bound States and for continuum 
states are found and prescribe arbitrarily and independently 
the interaction effective in states of different angular 
momenta. This important feature makes the analysis of 
scattering straightforward and unambiguous. An example 
for g(p) = (p? + os is presented and compared with the low- 
energy neutron-proton data. The photodisintegration of the 
deuteron in the model is also discussed. (auth) 


TWO-NUCLEON PROBLEM WHEN THE POTENTIAL IS 
NONLOCAL BUT SEPARABLE. 2. 


of Illinois, Urbana). Phys. Rev. 95, 1635-42(1954) Sept. 15. 


The two-nucleon problem is considered in terms of an 
interaction of the form (p|V|p’) = —(A/M)g(p)g(p’). with g(p) = 


Yoshio Yamaguchi (Univ. 


Clr 
ter 
det 
val 
an 
ob 
als 
de 
le 
tic 
68 
M 
A 
Ss. 
A 
‘ 
b 
tl 
s 
n 
g 
: ‘ 
{ 
6885 


472. 


PATENTS 


C(p) + (1/V¥8) P-o") !T(p), where the second 
term gives rise to a mixture of D state with the S state 
determined by the first term. After deriving general results 
yalid for any form of g(p), the special case of C(p) = (p’ + #)"! 
and T(p) = —tp’(7* + p’)~* is discussed and compared with 
observed data. The photodisintegration of the deuteron is 

also discussed and it is found that the D-wave part of the 
deuteron plays an important role at high photon energies 
leading to a larger cross section than given by other calcula- 
tions to date. (auth) 


6886 
MESON-NUCLEON SCATTERING IN THE TAMM-DANCOFF 
APPROXIMATION. F. J. Dyson, M. Ross, E. E. Salpeter, 
S$. S. Schweber, M. K. Sundaresan, W. M. Visscher, and H. 
A. Bethe (Cornell Univ., Ithaca, N. Y.). Phys. Rev. 95, 
1644-53(1954) Sept. 15. 

An attempt is made to calculate meson-nucleon scattering 
by using charge-symmetric pseudoscalar meson theory with 
pseudoscalar coupling and without the use of perturbation 
theory. The Tamm-Dancoff formalism is used, with all 
states which are not directly coupled to the one-meson, one- 
nucleon state omitted. In this approximation an inhomo- 
geneous integral equation in threc-dimensional momentum 
space is derived for g(p), the probability amplitude to relative 
momentum p between meson and nucleon. This equation is 
reduced to a separate one-dimensional integral equation for 
each of the six angular momentum and isotopic spin (T) 
states. S:,, and Ps, for T = '/,, The phase shifts for 


these states are given by the value of g(p) on the energy shell. - 


All self-energy and renormalization terms are omitted and 
the present method is inapplicable to the two states of total 
angular momentum and T equal to Y,. The integral equations 
are solvent by semi-numerical methods for the S:, and P1, 
States with T = °/,. obtaining the shape of g(p) and the 
variation of phase shift with energy and coupling constant. 

It is shown that only for the Ps,, T = */, (corresponding to an 
attractive potential) is the phase shift much larger than in 
Born approximation and depends strongly on the coupling 
constant and on energy. For the other, repulsive, states the 
phase shift is less than in Born approximation. For energics 
of about 150 Mev or more and for a large cnough coupling 
constant, the P), T = °/,, phase shift is larger than any 

of the others. This is in rough qualitative (but by no means 
quantitative) agreement with experiment. (auth) 


6887 


COMPARISON OF THE CUT-OFF MESON THEORY WITH 
EXPERIMENT. Geoffrey F. Chew (Univ. of Illinois. Urbana). 
Phys. Rev. 95. 1669-86(1954) Sept. 15. 

The cut-off theory for the interaction of pions with non- 
relativistic nucleons is tested against experiments involving 
a single nuclcon, with and without the presence of an 
electromagnetic field. It is concluded that most of the 
existing information about the P-wave pion-nucleon interac- 
tion can be understood with a renormalized coupling 
constant. f° = 0.058 and a cut-off energy. wmax = 5.6". No 
light is shed on the S-wave pion-nucleon interaction. (auth) 


NO-PAIR TERMS IN THE ADIABATIC NUCLEAR PO- 
TENTIAL. E. A. Power (Cornell Univ., Ithaca, N. Y.). 
Nuovo cimento (9) 12, 323-34(1954) Sept. (In English). 

A critical analysis is made of the controversial no-pair 
and nonadiabatic terms in the nuclear force problem. As a 
specific example the scalar theory is examined carefully. 
It is shown that the nonstatic corrections must be added to 
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the adiabatic local potential to give the correct phase shifts 
in Born approximation. (auth) 


6889 


HIGH-ENERGY EXPANSIONS OF PHASE SHIFTS. E. 
Corinaldesi (Dublin Inst. for Advanced Studies). Nuovo 
cimento (9) 12, 438-48(1954) Sept. (In English). 

The phase shifts of the Klein-Gordon and of the Dirac 
equation are developed in powers of the inverse of the 
momentum, following a method based on the iteration of an 
integral equation. The expansion is found to be possible 
only under somewhat restrictive conditions for the potential. 
A procedure is suggested by which, if the phase shifts for 
a certain potential are given, those for a large family of 
other potentials can be calculated by series expansions in 
powers of the inverse of the momentum. This method is 
seen to be rapidly convergent for small values of the 
angular momentum and is relevant to recent calculations on 
the scattcring of high-energy electrons by nuclei. (auth) 
6890 ® 


PSEUDOSCALAR NUCLEAR FIELD AND POLARIZATION. 
M. Verde (Univ. of Turin, Italy). Nuovo cimento (9) 12, 
$52-4(1954) Sept. (In English). 

Some results of the collisions of Dirac particles in a 
given static field which is pseudoscalar and has a spherical 
symmetry are calculated. (J.S.R.) 

6891 

ON THE GROUND STATE OF THE MESONIC ATOM. M. 
Suffezynski (Inst. of Theoretical Physics, Warsaw, Poland). 
Nuovo cimento (9) 12, 455-6(1954) Sept. (In English). 

The energy of the ground state of the mesonic atom with 
exponential charge distribution was calculated for the 1s, 
state for Pb with a meson mass p = 207 me. The length 
was chosen as 1865 and 1696. The energy E” of the ground 
state was found to be —10.260< < —10.255 and —10.757 < 
-10.750 Mev respectively. The 2ps,—~1s,, transition 
energy was calculated as 5.6 and 6.1 Mev for Pb which 
does not agree with the experimental value of 6.02 Mev. 
(J.S.R.) 
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CHEMISTRY 
6892 


REFINING BERYLLIUM IN THE PRESENCE OF A FLUX. 
J. H. Jackson (To U. S. Atomic Energy Commission). 
U.S. Patent 2,686.946, Aug. 24, 1954. 

Refining and casting of beryllium metal using a novel 
flux composition are described. A flux composition com- 
prising anhydrous beryllium fluoride as the major compo- 
nent and lesser amounts of the fluorides of barium, calci- 
um, and lithium is admixed with the molten beryllium in an 
inert atmosphere at a temperature of about 2300°F, and 
then the refined liquid beryllium is cast. 

6893 

METHOD OF PREPARING URANIUM TETRACHLORIDE. 
E. L. Wagner and L. B. Dean (to U. S. Atomic Energy Com- 
mission). U.S. Patent 2,688,529, Sept. 7, 1954. 

The preparation of uranium tetrachloride from com- 
pounds of uranium comprises heating a uranium oxide 
whose atomic ratio of oxygen to uranium is greater than 
two in an atmosphere composed essentially of the vapor of 
hexachloropropylene at a temperature in excess of 300°C. 
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6894 


METHOD OF PREPARING URANIUM TETRACHLORIDE. 
E. L. Wagner and B. M. Pitt (to U.S. Atomic Energy Com- 
mission). U.S. Patent 2,688,530, Sept. 7, 1954. 

The production of uranium tetrachloride comprises 
heating hexachloropropylene at a temperature below its 
boiling point in liquid-phase contact with a compound se- 
lected from the group consisting of the oxides of uranium 
wherein at least 50 mole per cent of the uranium is hexa- 
valent and uranyl salts while maintaining the reaction 
mixture substantially free from fluoride and phosphate ions. 
6895 


PROCESS FOR PRODUCING DEUTERIUM OXIDE. E. V. 
Murphree (to U.S. Atomic Energy Commission). U.S. 
Patent 2,689,782, Sept. 21, 1954. 

An improved cyclic process for producing water of 
increased deutcrium oxide content is reported. Natural 
water is counter-currently contacted with deuterium con- 
taining hydrogen gas in the presence of an exchange cat- 
alyst at a temperature of between 20 and 100°C and at 
superatmospheric pressure. A portion of the water there- 
by enriched in deuterium is vaporized and brought into 
contact with a stream of particles of a metal capable of 
converting the water vapor to hydrogen enriched in deu- 
terium. The enriched hydrogen is fed back into the process. 
6896 
RECOVERY OF PURE URANIUM COMPOUNDS FROM 
ORES. J. I. Hoffman (to U. S. Atomic Energy Commission). 
U. S. Patent 2,690.376. Sept. 28, 1954. 

A process of recovering a highly purified uranium oxide 
from a uranium-containing ore such as pitchblende is de- 
scribed. The ground ore is digested with nitric acid, the 
whole evaporated to substantially a dry state, then cooled 
and extracted with an aliphatic ether. The extract is washed 
with small amounts of water to remove impurities. Purified 
uranium is then recovered from the washed ether extract by 
use of a relatively large amount of water. The water bearing 
purified uranium is evaporated to dryness, and the residue 
is ignited to obtain purified uranium oxide. 

6897 

PROCESS FOR THE PRODUCTION OF DEUTERIUM OXIDE 
AS A SOURCE OF DEUTERIUM. H. C. Urey and A. V. 
Grosse (to U. S. Atomic Energy Commission). U. S. Patent 
2.690.379. Sept. 28, 1954. 

The production of water having a high percentage of 
heavy water or deuterium oxide comprises bringing 
deuterium containing hydrogen and water together in a 
reaction chamber and catalyzing the equilibrium reaction 
between them to obtain water enriched in deuterium by 
means of a catalyst comprising an clement selected from the 
group consisting of nickel, cobalt. iron, ruthenium, rhodium. 
palladium. osmium, iridium, platinum. molybdenum. tung- 
sten. and rhenium. and compounds thereof, the catalyst 
being supported on a relatively inert base. 


PRODUCTION OF DEUTERIUM OXIDE. H. S. Taylor (to 
U. S. Atomic Energy Commission). U. S. Patent 2.690.380, 
Sept. 28, 1954. 

An improved method of concentrating a desired isotope. 
such as deuterium, in a liquid. such as water, by catalytic 
exchange of isotopic species between vapor of the liquid and 
a gas both of which contain or are capable of containing the 
desired isotope is reported. 


6899 

ISOTOPE EXCHANGE PROCESS FOR CONCENTRATING 
DEUTERIUM. H. S. Taylor (to U. S. Atomic Energy 
Commission). U. S. Patent 2.690.381, Sept. 28, 1954. 

A method of concentrating deuterium in cyclohexane and 
hydrogen by utilization of an isotope exchange reaction be- 
tween cyclohexane and hydrogen containing deuterium com- 
prises the steps of forming a mixture of cyclohexane and 
hydrogen containing deuterium, causing the exchange of 
hydrogen isotopes between the hydrogen and cyclohexane to 
produce cyclohexane enriched in deuterium. and dehydrogen- 
ating at least a part of the enriched cyclohexane to obtain 
hydrogen enriched in deuterium. 


6900 


DUAL TEMPERATURE ISOTOPE EXCHANGE PROCESS, 
G. G. Joris (to U. S. Atomic Energy Commission). U. 8. 
Patent 2,690,382. Sept. 28, 1954. 

An improved method of concentrating deutcrium in cyclo- 
hexane and hydrogen by establishing a counter-current flow 
of cyclohexane and hydrogen through at least two exchange 
units. mixing thoroughly to induce an exchange of hydrogen 
isotopes between cyclohexane and hydrogen, maintaining one 
of the exchange units at a low temperature wherein 
deuterium is concentrated in the cyclohexane. and maintain- 
ing the other at a relatively high temperature wherein the 
hydrogen passing therethrough is enriched with respect to 
deuterium and a portion of the cyclohexane passing there- 
through is decomposed into benzene and hydrogen. 

6901 


ELECTROLYTIC PRODUCTION OF URANIUM POWDER. 
W. C. Lilliendahl, D. Wroughton, R. Nagy. and J. W. 
Marden (to U. S. Atomic Energy Commission). U. S. Patent 
2,690,421. Sept. 28, 1954. 

A method for the commercial production of U in powdered 
form comprises introducing a single uranous halide selected 
from the class consisting of potassium uranous fluoride. 
uranous fluoride, and uranous chloride into a carbon cruci- 
ble containing a fused bath consisting of approximately 80% 
calcium chloride and 20% sodium chloride by weight. the 
uranous halide being introduced in an amount approximating 
5 to 15% by weight of the fused bath, clectrolyzing at a tem- 
perature of approximately 900°C with the crucible as anode 
and a molybdenum element as cathode to deposit uranium on 
cathode, removing the coated cathode, permitting the cathode 
to cool, removing the deposit, and crushing, washing, and 
drying the deposit to produce pure uranium powder. 


ENGINEERING 

6902 

SPEED REGULATING CIRCUIT FOR GENERATORS. M. W. 
Horrell (to U. S. Atomic Energy Commission). U. S. 
Patent 2.685.670. Aug. 3, 1954. 

Circuits for regulating the speed of an alternator so that 
the frequency of the voltage from the alternator will be sub- 
stantially constant are described. The current through the 
resonant inductance and capacitance of the circuit varies in 
time phase as the speed of the alternator changes from the 
desired value, and this shift in phase is employed to vary 
the conduction period of a thyratron tube which conducts the 
current through the field winding of the motor which drives 
the alternator. 


6903 


LOAD TORQUE RESPONSIVE FOLLOW-UP SYSTEM. 


ent 


PATENTS 


R. C. Goertz and F. Bevilacqua (to U. S. Atomic Energy 
Commission). U.S. Patent 2,689,318, Sept. 14, 1954. 

A remote positioning mechanism so designed that in 
operation the restraining force at the load end is trans- 
mitted to the operator’s hand at the control end, thus 
providing a sensitive responsive manipulation, is described. 


6904 

TRANSLATING, ROTATING BEARING DEVICE. J. J. 
Wechsler (to U. S. Atomic Energy Commission). U.S. 
Patent 2,689,753, Sept. 21, 1954. 

Translating, rotating, bearing devices and a device which 
allows translation and rotation, or any combination there- 
of, in parallel planes of bodies under load are described. 
The device utilizes three parallel plate members separated 
from one another by ball bearings and interconnected such 
that the first plate moves with respect to the second plate 
only in translation, and the second plate moves with re- 
spect to the third plate only in rotation. The first plate 
may be moved in a plane parallel to a second body affixed 
thereto, the third plate through any combination of straight 
lines and curves with no precessing of the ball bearings. 


MINERALOGY, METALLURGY, AND CERAMICS 
6905 


RADIOACTIVE LOGGING APPARATUS. H. J. DiGiovanni, 
R. T. Graveson, and A. H. Yoli (to U. S. Atomic Energy 
Commission). U.S. Patent 2,688,703, Sept. 7, 1954. 
Radiation measuring apparatus, for use with drill hole 
boring apparatus, which includes a sub-surface unit and a 
surface unit connected by a coaxial cable is described. 
The sub-surface unit includes a radiation responsive 
means for developing voltage pulses proportional to the 
impinging radiation which pulses are transmitted along the 
coaxial cable to the surface unit. The surface unit includes 
means for amplifying the output pulses, oscillating means 
responsive to the output pulses for developing a rectangular 
pulse of predetermined height and width for every amplified 
output pulse, a ratemeter circuit responsive to the rec- 
tangular pulses for detecting the rate of arrival and ampli- 
tude thereof, and a power supply providing operating 
voltages to the sub-surface unit. 


6906 


DRILL HOLE LOGGING PROBE. H. Faul and R. J. Smith 
(to U. S. Atomic Energy Commission). U. S. Patent 
2.690.468, Sept. 28, 1954. 

Drill hole logging probes for detecting the presence of 
radioactive substances in drill holes at various depths com- 
prise a plurality of telescoping parts, the upper part con- 
taining a fitting for mechanically connecting the probe to a 
shielded cable and for providing electrostatic and hydro- 
static shielding. 


PHYSICS 
6907 


RADIATION MEASURING DEVICE. F. R. Shonka, A. J. 
Okleshen, and R. F. Selman (to U. S. Atomic Energy Com- 


mission). U.S. Patent 2,687,480, Aug. 24, 1954. 

An improved relatively inexpensive portable radiation 
measuring device is described, which is suitable for 
measuring the radiation dosage that a person receives 
during a period of time. The optical system of the device 
which is focussed on the electrometer utilizes inexpensive 
lenses and essentially eliminates color aberration since 
the objective is a reflector. The design of the device also 
permits adjusting the charging potential so that such in- 
struments may be charged at a common potential. 


6908 


DISCHARGE DEVICE RESPONSIVE TO MOLECULAR 
DENSITY. J. R. Mahoney (to U. S. Atomic Energy Com- 
mission). U.S. Patent 2,689,309, Sept. 14, 1954. 

A device which is responsive to changes in the molec- 
ular density or composition of gases for altering the 
current flow through and/or the voltage drop across a cir- 
cuit which includes the device comprises a source of high 
voltage, a counter for operating over a changing voltage 
range at atmospheric temperature and pressure, resist- 
ance means for coupling the counter to the source, and a 
voltage regulator including an electric discharge device 
electrically coupled to the counter and set to continuously 
discharge at a predetermined voltage and responsive to the 
changes in atmospheric conditions for adjusting the voltage 
to maintain it within the operating range of the counter. 


6909 


TELEMETERING SYSTEM. J. F. Kalbach and C, W. 
Johnstone (to U. S. Atomic Energy Commission). U.S. 
Patent 2,689,949, Sept. 21, 1954. 

A multi-function telemetering system for controlling 
and observing a large number of items in the high-voltage 
electrodes of very high-voltage generating machinery, 
such as Van de Graaff generators, utilizes a light beam 
link between the transmitter and receives and employs 
only one carrier in each direction while reliably com- 
municating a plurality of items of information. 


6910 


METHOD AND APPARATUS FOR PRODUCING IONS. J. E, 
Mack (to U. S. Atomic Energy Commission). U.S. Patent 
2,690,515, Sept. 28, 1954. 

An improved method and an apparatus for producing 
gaseous ions of metals, such as copper, cobalt. or uranium, 
under vacuum by establishing an electric arc discharge in 
vacuum and continuously feeding into the are discharge a 
powder of the particular metal are described. 


6911 


ION SOURCE UNITS. C.M. Turner (to U. S. Atomic Energy 
Commission). U.S. Patent 2,690,521, Sept. 28, 1954. 

A gaseous electric discharge device and an electric arc 
discharge device capable of producing in quantity a sub- 
stantially continuous supply of gaseous ions under vacuum 
such as are required in procedures and apparatus for 
separating or concentrating isotopes by appropriate 
selective operations upon the ions of different mass con- 
tained in an ion beam are described. 
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